Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



/ , V 



« 



V ■' 



r ■ - 



,.. ?^ 



\\ 



■f ■».. 



<. ^^ ^ <^v ■ , . 






DIPHTHERIA, CROUP, Etc: 



THE MEMBRANOUS DISEASES: 



NATURE, HISTORY, CAUSES, AND TREATMENT; 



THE PREVAILING THEORIES AND PRACTICE OP 
THE MEDICAL PROFESSION ; 



A DELINEATION OF THE NEW 

CHLORAL HYDRATE 
Method of Treating the Same; Its Superior Saccees, 

AND ITS TITLE TO BE CONSIDERED 

A SFEOIFIC. 




Printed al the Publlsliin;; Housh of the Evangelu^al AsBociatioi 









• • • 









• • 



* « - 



Mntered according to Act of Congress^ in the year 1884, by 

C. n. GALENTIN, 
In ihe office of^the Librarian of CougresH, at Washington, 



All rights reserved. 






PREFACE. 



1 



Whoever adils a new book to the long catalogue of medical 
works, should have something to say wliich has either not 
been well said before, or that is new. On the subjects- 
treated in this volume much has been well aaici and writj«a 
by men in the profession, eminent as writers and teachers. 
In historj-, jetiology and pathologj-, it can be truthfully said,. 
they have coustructeil an almost faultless edifice, wanting- 
only a therapeutic finish to complete the fabric. On thi» 
latter only has the writer anything very important or new to- 
contribute. On the therapeutics of diphtheria so indefinite 
and diverse have been tiie opinions of the architects, that 
the laborious student is more dazed than edifled, by being 
conducted into voluble labyrinths that end in the confusioiv 
of uncertainty and doubt. " Systematic, feeding," and direc- 
tion to " treat the symptoms as they arise," is nearly the sum 
of what has been developed in the medical treatment of 
diphtheria- 

The writer has been led, or driven, iato.a new and hitherto' 
untried field of therapeutics in this, destructive disease, and 
for several years, in the treatment of hundreds of casea,.J]a9. 
demonstrated to his entire satisfaction the claims of Chloral 
Hydrate to specific efficacy in the membranous diseases, 
diphtheria, croup, &e. It is expected that this announce- 
ment will be received witii reserve and a measure of incredul- 
ity, even by men of fair minds and culture ; by others pos- 
Isibly with positive contradiction and opposition, and by 
another too numerous class of pompous, opinionated and' 
bigoted men. or doctors, if you please, with derision. These 



latter are the obstructionists of progress, ever ready to sneei 
fit, and strive to detract from ttie influence of any discovery 
in medicine so unfortunate as not to liave been developed 
beneath their own hats. However it may be received by the 
profession, it is confidently believed that it will be sustained 
by experience, and will stand, as have other truths, upon itB 
own merits. 

Other practitionere of ripe i^e and large experience, both 
in this city and elsewhere, at the suggestion of the writer, 
have tested the efficacy of chloral in a very large number of 
cases of diphtheria, and unhesitatingly affirm its efficacy, as 
superior to any other known treatment. 

Among these I mention with pleasure my esteemed and 
scholarly friend, Dr. A. G. Hart, and my daughter and co- 
laborer in this work, to whom its merits, if any be ac- 
-corded it, are largely due. Finally, to those whose Uvea 
and labors are honestly devoted to the true interests of 
the noble profession of medicine, and the welfare of human- 
ity, I wish to say. 

Gentlemen, the writer submits whatever ia new and use- 
flil in this little volume to yoc, for your careful consideration 
and use ; in the pleasing hope of rendering both to you, 
Mid through you, to the worid, a tittle of the good service 
•we owe each other and humanity, with a humilitattng sense 
of its many defects. 

C. B. G. 
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The treatment of different diseases by similar remediea, aa 
advocated in tbe foLiowing pages, to tiioughtful practitioners 
will appear neitlier strange nor unreasonable. Diseases 
differing widely in their essential ciiaractera, are not infre- 
qnently related by symptoms or phenomena that arc common 
to several. 

The entire system of the so-called " Rational treatment of 
disease," indeed, consists in the treatment of the symptoms as 
they arise, if we except only the few instances in which the 
treatment is specific. Pain in the chest for example, may be 
occasioned by a variety of diseases, as pneumonia, pleurisy, 
and neuralgia, but regardless of its cause, requires anodynes 
for its cure. Hemorrhage, whether from the lungs, the 
stomach, the uterus, Or the bowels, depending on different 
organic or general diseases, calls alike for gallic acid, ei^ot, 
and tbe like. An exhausting diarrhiea occurs in quite oppo- 
site states and may be very properly controlled by opium, etc., 
regardless of the particular disease ; sleeplessness, occasioned 
by very diverse causes, calls alike for chloral, morphia, etc ; 
debility, regardless of its cause, is treated properly with 
nutrients and restoratives ; and an exalted temperature of 
the body, whether inflammatory or typhoid, with antipyretics. 
Symptoms, aud not the names of diseases, are treated by 
intelligent practitioners, with the exception of those treated 
by specifics as before stated. 

In the diseases which we call Membranous, aud which only 
are the subjects of this volume, we observe a common diag- 
nostic symptom or manifestation. It is not pain, nor diar- 
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rhtea, nor hemorrhage, nor hyperpyrexia, nor debility, but a 
peculiar exudation from the blood, generally upon mucoaB 
surfaces, denominated false membranes. These membranes 
are so nearly identical in structure and materials as to render 
a distinction nearly or quite impossible. 

As we shall have occasion hereafter to note, their appear- 
ance has been attributed to both local and general causes, 
which are possibly so obscure, remote, or ethereal, as forever 
to elude discovery. What we wish here to observe is, simply 
that these diseases, having a like prominent and diagnostic 
symptomj may rationally be treated by the same or similar 
remedies without the Tiolation of any principle entitled to 



It is but reasonable to infer, from the identity of these 
plastic exudates, that some similar systemic disturbance 
exists in each of these diseases ; and yet this is only in- 
ferential. Many regard croup and plastic bronchitis as 
purely of local origin from the lack of early constitutional 
symptoms ; while others, equally honest and intelligent, 
observe that common acute inflammation in the same local- 
ities is not ordinarily attended by the membranous exudation, 
and therefore conclude that in these, as in diphtheria, there 
probably exists primarily some peculiar toxfflmia. 

Neither of these theories is thought to be entitled to, or 
should be given, any particular influence by the practitioner 
in deciding upon his therapeutical measures at the bedside, 
and hence they are dismissed for the present without discus- 
sion for matters of a more practical nature. 

AUTHOR. 
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CHAPTER T. 
DEPINraON. 

Diphtheria is an acute, specific, contagious, febrile disease, 
which occurs epidemically, endemically and sporadically, in 
most countries of the world, and is characterized by general 
or constitutional Bj-mptoms like other pyrexial diseases, with 
a greater or leas degree of inflammation of the mucous mem- 
brane of the pharynx, larynx, air passives, or other mucoua 
passages ; and by the formation on the surfaces of these 
parts, particularly upon the mucous membrane of the pharynx 
and upper air passages, of a lympho -fibrinous membrane, 
generally in patches of a whitish, yellowish, or grayish color. 

It is l\irther characterized by more or less inflammatory 
Bwelling of the glands of the throat and neck or adenitii. 

During the prevalence of diphtheria, wounded, abraded, 
or ulcerated surfaces, upon any part of the body, frequently 
become covered with a membranous deposit similar to that 
in the more ordinaiy sitqations. The constitutional symp- 
toms usually denote a depressed state of the vital powers. 
Often the urine becomes albuminous from renal disturbance. 
The sequelfe most common are lesions of the nervous system 
causing a greater or less d^ree of paralj-sis, impairing in 
proportion, phonation, deglutition, respiration, sensation, etc 
Fatal cases usually terminate by gradual apnea ; less fre- 
qently by asthenia and cardiac thrombosis. 
Cl) 
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2 DIPHTHEEIA. 

CnAPTER II. 
NOMENCLATURE. 

The term diphtheria ia of Greek origin, and may properly 
be defined by tiie English term membrane. Diphtheria, diph- 
therite, and diphiheritts are all used as synonjma, and have 
the same origin. 

Diphtherite, as applied to the disease under consideration, 
was origiiiallj- emploj-ed by M. Bretonnau, a celebrated 
Frjneh physician, in his work entitled " Traite do la Diph- 
therite," published in Paris in 1820. Trousseau, considering 
the term objectionable because of tlie termination ite, used in 
medical science to imply inflammation, changed the word to 
diphlherie, in order to get rid of the aotiological doctrine of 
inflammation expressed by the suffix ; and, technically speak- 
ing, diphtheria ia the English synonym of the French diphthsrie. 

Among ancient writers the disease received a varity of 
flpellationa, as; tdcus E'jyptiamim vel Syriacum — the Egyp- 
tian or Syriac nicer ; anyina ganjrenota — gangrenous sore 
throat ; marhus suffoaats vel straw/ulaloritis — . suffocating or 
strangulating sickness ; i/arotillo — throat disease ; angina 
suffoeaiiBa — suflbcating sore throat; malum canna — throat 
sickness ; and many others. 



CHAPTER in. 
HISTORY. 

(OOHPILZD FROH TUB DEBT ArTHOBS.) 

It ia not the purpose of the writer, nor within the scope of 
the present volume to entor exhaustively into the bibliography 
of diphtheria. This alone would fill a volume, and could not 
be made profitable to the laborious practitioner of medicine, 
for whom alone, in the interests of humanity, this treatise is 



designed. The fotlowing epitome of nbat is known on the 
subject is derived from a careful study of the best authorities, 
and may be regarded aa authentic. 

Diphtheria, or throat affections in some re&pects analogous 
to it, can be traced to a remote antiquity ; their identity with 
the modem disease is, however, often only imaginary, or 
inferred from the resemblance of a few sj-mptoma. There 
are no proofs of any epidemic prevalence of the disease as it is 
seen at the present time, until about the middle of the eigh- 
teenth century. 

Among the more ancient medical records quoted by 
writers in proof that the ancients were acquainted with this 
affection are the following. Nearly twenty-five hundred yeara 
ago, or about the time of Pythagoras, an East Indian physi- 
cian, named D'hanvactare, gave a description of a diaease, 
thought by some to have been dipbtheria, in which "An 
increase of phlegm and blood causes a swelling in the throat, 
eharactorized by panting and pain, destroying the vital 
organs, and incurable : — a lai^e swelling in the throat 
impeding food and drink, and marked by violent feverish 
symptoms, obstructing the passage of the breath, arising fVom 
phlegm combined with blood, ia called closing of the throat." 

Galen of Pergaraos, about the middle of the second cen- 
tury, speaks of a membranous formation in the pharynx being 
ejected by expectoration. Aretteus of Cappadocia, a physician 
of renown who practiced at Rome about the lime of Augustus', 
has left a history of the Egyptian or Syriac ulcer, considered 
to have more points of resemblance to the diphtheria of 
to-day than any other disease of antiquity. This was charac- 
terized by ulcers on the tonsils, some mild and harmless, 
while others were pestilential and fatal. " The former, which 
are common — - are clean, small, aud superficial, and are un- 
accompanied by either pain or inflammation. Tlie latter, 
which are rare — are extensive, deep, putrid, and covered 
with white, livid, or blackish concretion. If it extends 
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rapidly tc the chest through the windpipe, the patient dies 
on the same day by suffocation. 

Coslius Aurelianus, writing about the close of the third 
century, " describes the barking sound of the voice and its 
occasional complete extinctioUj the stridulous breathing, and 
lividity of the face. His reference to the defective articular 
tion sometimes present, and to the passage of fluids into the 
nose in swallowing, probably refer to the paralytic sj-mptoms 
of the disease. It is supposed by some that the Askara 
frequently mentioned in the Talmud aa a fatal epidemic, was, 
in fact, diphtheria. Rashi, the learned commentator of the 
Talmud and Old Testament, remarks with reference to tbo 
Asltara, that sometimes it breaks out in the mouth of a man 
and he dies from it. 'Also that sudden death ensues from 
suffocation.' " (Mackenzie.) 

" Macrobius speaks of a similar epidemic at Rome, A. D. 
380, during which, aacriflces were offered up to a certain 
Goddess — ut populus Komanua, morbo, qui angina dicituT 
promisso voto, sit libemtns." (Slade.) "Aetiua, of Amidaj 
in the sixth century delineated the disease as preaenting 
white and ash-gray spots in the pharynx, slowly ending in 
ulceration.'" (Mackenzie.) 

Brief and unsatisfactory as are the preceding quotatione, 
they are believed to constitute the bulk and basis of the 
evidence extant that the aneienta were acquainted with this 
malady. From the sixth to the latter part of the sixteenth 
century, nothing further in medical history is noted as 
having any very probable reference, or clear analogy to this 
disease. Hecker's accounts of the epidemics of the four- 
teeth, fifteenth, and sixteenth centuries, in Holland, Prance, 
and England some of them characterized by violent anginose 
afiections, quoted by Slade to connect the ancient and 
modern records of the disease, must be considered irrelevant^ 
and wanting in any recorded appearance or symptom charao- 
teriatlc of genuine diphtheria. 



Of modem Writers, Bailou, a diatinguislicd French pliysi- 
oiaii, whose writings bear the date 1576, is believed to be the 
first who makes distinct mention of a false membrane. In 
tlie early part of the 17th century an epidemic angina, denom- 
inated garrotillo prevailed in Spain. Its best descriptiou is 
by Villa Real, who states that he has seen "a thousand 
times, in patients at the first ocset of the disease, a irhite 
matter in the fauces, gullet, and throat. He adds that the 
matter is of such nature, that if you stretch it with your 
hands it appears elastic, and has properties lilie those of wet 
leather — facts which he noticed, not only by ot>servii)g the 
matter coughed up by the living, but also by the examination 
of it in the dead." 

About the same period, nccounta of the disease, less satiS' 
factory because of the omission of the post-mortem appearan- 
ces, were written by Herara and Fontecha. They, however, 
confirm the prevalence of garrotilla (diphtheria) in Spain 
between the years 1581 and 1011. The name "garrotillo" 
was first given the disease because those attacked by it 
perished as if strangled by a cord. In 1617 diphtheria was 
prevalent in an epidemic and fatal form at Naples and in 
other parts of Italy. (Sgambatus.) It was sometimes called 
"Male-de-canna"— disease of the trachea. It continued its 
ravages for a period of at least twenty years, and has tteen 
described by several other writers of authority, as, Carnevale, 
ZacutuB Lusitouius, and Marcus AureUus Severinus. " Carne- 
vale in particular has given us full data of this epidemic in 
his treatise entitled 'de Epidemico Stranguiatione Aflectu.' 
The children were first attacked, the disease afterward spread- 
ing among the population generally, and proving very fatal. 
The disease commenced by mild inflammation of the throat ; 
Boon the affected parts presented a whitish exudation ; the 
breath became fetid ; deglutition impossible ; the respiration 
embarassed, and the patient died of sufibcation. This writer 
also gives us the different appearances which the pliarynx 
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presented in this epidemic j he also speaks of the extension 
of the disease to the trachea, tesophagus, and pituitary mem- 
.brane ;— of the diagnosis, prognosis, and the topical remedies, 
all of which are quite in accordance with modern views" 
(Slade). Camevale also asserts its identity with the disease 
which bad been prevailing in Spain under the name of 
gaiTotillo. 

In 1625 the writings of Cortcsius show that the same 
disease extended, a little later, to Sicily. He speaks of a 
membrane in the throat, which could readily he torn away, 
as heing one of its characteri sties. In 1632 Alaymus pub- 
lished a treatise upon the Syrian ulcer. He prefers this 
term, he says, inasmuch as it applies to all forms of the 
disease, which he describes in a manner similar to Carnevale, 
"In 1713 Dr. Patrick Blair, of London, in a letter to Dr. Mead, 
described a disease as ' the croops' which, he says, was epi- 
demic and universal at Coupftr Angus, aud which was no 
doubt diphtheria." (Mackenzie). 

From 1743 until 1748 the disease prevailed in Paris, aud 
has been described by Malouin and Chomel. About the 
same date Ghisi describes an epidemic of the disease in 
Palermo, aud noticed the paralytic sequelie. Also about the 
e time a similar epidemic appeared both in England and 
at Cremona, accounts of which were given by Fothei^ll, 
Starr, and Ghisi. These epidemics were very destructive, 
especially in England, where it was regarded by Fothergill as 
scarlatina. He says, " If the mouth and throat he examined 
soon afler the first attack, the uvula and tonsils arc found 
swelled ; and these parts, together with the velum-palati and 
pharj-nx, appear of a bright red color, which is most marked 
on the posterior edge of the palate, in the angles above the 
tonsils, and upon the tonsils themselves. Instead of redness, 
a broad spot or patch of an irregular form, and of pale whif«, 
Is sometimes seen surrounded with florid red. which whiteness 
appears like that of the gums immediately after being pressed 




witb the fingers, oi as if matter ready to be discbai^ed was 
contained beneatli. Generally on the second day of the 
disease, the face, neck, hands, and breast, are of a deep 
erysipelatous color, with a eeneible tumefaction. A great 
nnmber of smaU pimples, of a color more intense tlian that 
which surrounds them, apjxiar on the arms and other parts." 
(In a note he aays, " The eruption and redness have not so 
regularly accompanied the disease during the latter part of 
this Winter, 1754, as they did last year. In some cases they 
did not appear at all, in others not till the third or fourth 
day.") " The appearances in the fauces continue the same, 
except that the white places become more ash-colored ; and 
it is DOW found that what might have been taken for the 
superficial covering of a suppurated tumor, is really a slough, 
concealing an ulcer. Instead of the slough, in mild cases, a 
superficial ulcer, of an irregular form, appears in one or more 
parts, scarce to be distinguished from tfje sound, but by the 
irregularity of surface which it occasions. Towards night, 
heat and restlessness increase, and a peculiar kind of delirium 
comes on, the pulse is generally very quick ; in some hard 
and small ; in some soft and full. The tongue is generally 
moist, and not often found coated. In some it is covered 
with a thick white fur ; and these generally complain of 
soreness about the root of the tongue." (Slade.) 

"In 1749 Marteau de Qrandvilliers described an outbreak 
of the disease in Paris, and the elder Chomel, in detailing 
the symptoms, accurately described diphtherial paralysis. 
In 1750 the formation of a membraniform concretion in the 
throat is distinctly described by Dr. Jno. Starr, as occurring 
as an epidemic in Cornwall, England." (Mackenzie.) 

In 1757, Dr. Husham in a treatise denominated "A Disser- 
tation on the Malignant llUremiis Sore Throat," described aa 
epidemic which had been prevalent at Plj-mouth, in which 
some of tiie cases were undoubtedly of the character of 
secondary diphtheria. " Not only," says he, ''were the nos- 
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trils, fauces, &c., affected, but the wiudpipe itself was made 
corroded, and pieces of ita interflal membrane were spit up." 

" Dr. Starr, of Liskeard, published a paper in the PhUo- 
tophical transactions, upon the malignant ulcerous sore throat 
epidemic which appeared in that place in 1749. In this 
paper, besides other details of the epidemic, he gives the 
full data of a case tn which the false membrane commencing 
in the fauces, extended to the larj"iix. He particularly dwellB 
upon the physical i)ropertie3 of the exudation, its adherence 
to the subjacent surface, its frequent detachment and repro- 
duction. In fact, he gives a complete picture of Bretonuau's 
diphtheria." 

In 1789, Dr. Samuel Bard of Philadelphia, in a work en- 
titled, "Researches on the Nature, Causes, and Treatment of 
Suffocative Angina," gave a detailed account of '■ an uncom- 
mon and highly dangerous distemper " which had recently 
proved fatal to many children in New Yort. He recognized 
the analogy between this disease and croup, as well as the 
manner in which it spreads IVom the throat to the larj-nx. 
He observed it sometimes as simple angina ; sometimes as 
angina complicated with larjngitis, and occasionally as lar- 
yngitis alone. 

" In general the disease was limited to childi-en under ten 
years of age, though some few grown persons, particularly 
women, bad symptoms very similar to it. Most of the per- 
sons attacked were observed to droop before they were con- 
fined. Usually the first symptoms were a slightlj' inflamed 
eye, a livid countenance, and slight eruptions upon the face. 
At the same time, or very soon after, those who could speak 
complained of an uneasy sensation in the throat, but without 
much soreness or pain. Upon examination, the tonsils 
appeared swelled and highly inflamed, with a few white 
specks upon them, which, in some cases, increased so, as to 
cover them all over with one general slough ; this, however, 
although a frequent symptom, did not invariably attend the 
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disease. The breath was not oflfenBiTe, and deglutitioa but 

very little impeded. 

"Tliese Bymjjtoma continued in some cases for five or six 
daj-switlioul creating any alarm; in others, a dilBi^lty of 
breatHing raimc on within twenty-four hours, rapeeially dur- 
ing sleei), and v.aa often suddenly increased to such an 
extent as to threaten immediate suffocation. Generally it 
came on later, increased more gradually, and was not constant, 

" This stage of the disease was attended with a verj- great 
and sudden prostration of strength, a very peculiar, hollow, 
dry cough, and a remarkable change in the tone of the voice. 
In some the voice was almost entirely lost, and would con- 
tinue verj' weak and low for several weeks after recovery. 
These symptoms continued for one. two, or three days, and 
greatly increased in tliose who died ; purging ,in several 
cases came on, the difficulty of breathing became more 
marked, and the patient died apparently of suffocation. 
This commonly happened before the end of the fourth or 
fifth day. One child, however, lived under these circum- 
stances to the eighth day. Shortly before he died, his 
'breath and expectoration were somewhat offensive ; but this 
Was the only instance in which I could discover anything 
like a disagreeable smell, either tvom the breath or espec- 
torat:o:;. 

" In some cases instead of tlje difficulty in respiration, 
very troublesome ulcers appeared behind the ears. . 

" ' These began with a few red pimples, which soon ran 
together, itched violently, and discharged a gi-eat deal of 
-very sharp ichor, so as to erode the neighboring parts, and 
in a few days spread ail over the back part of the ear, and 
down upon the neck.' 

"In a few cases swelling of the parotid and su!>lingual 
glands wasnotlced. Dr. Bard says :— 

"'I met 'Willi but two insUinccs of anything like this 
complaint in adult persona. Both of these wore women, and 
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one of them had assisted in laying out two of the children 
that had died with it. At first her symptoraa resembled 
rather an inflammatory angina ; but, about the third day, 
the tonsils appeared covered in some places with sloughs : 
her pulfle was low and feeble ; she had a moist skin, a 
dejection of spirits, and some degree of anxietj-, though 
nothing like the difficult breathing of the children. 

"■The other was a soldier's wife; who, for some time, 
before she i>erceived any complaint in her throat, labored 
under a low fever. Her tonsils were swelled and inflamed, 
and covered with sloughs resembling those of the children; 
bat her breath was more offensive, and she had no suflocation. 

" ' I have had an opportunity of examining the nature and 
seat of this disease from dissection in three instances. One 
was a child of three j-ears old. Her first complaint was an 
uneasiness in her throat. Upon examining it, the tonsils 
appeared swelled and infiamed, with large white sloughs 
upon them, the edges of which were remarkably more red 
than the other parts of the throat. She had no great sore- 
ness in her throat, and could swallow with little or no diffi- 
culty. She complained of pain under the left breast ; her 
pulse was quick, soft, and fiuttering. The heat of the body 
was not very great, and her skin was moist ; her face was 
swelled ; she had a considerable prostration of strength, with 
a very great difficulty of breathing ; a verj- remarkable 
hollow cough, anil a peculiar change in the tone of her voice. 
Bhe was exceedingly restless ; was sensible, and when asked 
a question, would give a pertinent answer ; but otherways, 
she appeared dull and comatose. All these symptoms con- 
tinued or rather increased till the third night, on which she 
had five or sis loose stools, and died early in the morning. 

"'Upon examining the body — which was done on the 
afternoon of the day she died — I found the fauces, uvula, 
and root of the tongue interspersed with sloughs, which still 
retained their whitish color. Upon removing them, the parts 
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J appeared rather pale than inflamed. I perceived 

no putrid BitieJl from tliem, nor waa the corpse in the least 
degree offensive. The lesophagus appeared as in a sound 
state. Tlie epiglottis waa a little inflamed on its external 
surface ; and on the inner side, together with the inside of 
the whole larynx, was covered with the same tough white 
aloughs as the glands of the fauces. The whole trachea, 
from the larj'nx down to its division in the lungs, was lined 
with inspissated mucus, in form of a membrane, remarkably 
tough and firm ; which, when it came to the first subdivisions 
of the trachea, seemed to grow thin and disappear. It waa 
so tough as to require no inconsiderable force to tear it, and 
came out whole from the trachea, which it left with much 
ease ; and resembled, more than anything, Itoth in thickness 
and appearance, a sheath of thin chamois leather. The 
inner membrane of the trachea was slightly inflamed ; the 
lungs, too, appeared inflamed, as in peripncumonic cases, 
particularly the right iobe, on which there were many large 
livid spots, though neitlier rotten nor offensive ; and the left 
lobe had small biaek spots on it, resembling those markd left 
under the skin by gun-powder. Upon cutting into any of 
the larger spots wliich appeared on the right lobe, a bloody 
Banies issued from them without frothing.' " 

" He supposed the prevalence of the epidemic to depend 
upon the state of the air or a peculiar miasm " which more 
or less, according to particular circumstances, generate an 
acrimony in the humors and dispose them to putrefaction ; 
^nd which have a singular tendency to attack the throat and 
trachea, affecting the mucous glands of these parts in such a 
■way as to occasion them to secrete their natural mucus in 
greater quantities than is sufficient for the purposes of 
nature, and which in this particular species, when secreted, 
ia really either of a tougher or more viscid consistence thaa 
n&toral, or is disposed to become so from rest and stag- 
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Dr. Bard, eays MackenzK, was a careful and painstakiiig 
obsen'er, and his itionograph contributed very eonsiderablj 
to the accuracy of uontemporary knowledge of diphtheria ; 
to whiiHi We might truthfuUy add that it is the model after 
which have been constructed most of the descriptions of 
diphtheria which have since appeared, both in this country 
and in Europe. 

In 1802 appeared the "First lines in the practice of 
Physic," by Dr. Cullen, professor of the practice of physic 
in the Univereity of Edinburgh, in which, under the title 
'^'.uinche trachealis," is to be foUnd a description thought to 
be characteristic of the diphtheria of to-day. 
' In ]82ti appeared the works of M. Bretonneau, These 
owed their origin to the alarming outbreak of the disease 
among the soldiers in the barracks at Tours in the latter part 
of 1818, spreading from thence to the surrounding coontry. 
In Tours most of the victims were children, and the larynx 
most frcqiieutl;- affected, while among tbe soldiers the gums 
were Iho favorite seat of the diphtheritic exudation. Bre- 
tonneau describes the disease in Tours as mild at the com- 
mencement, but becoming alarmingly severe in a few days, 
and very fatal. From thence it spread to two small villages 
adjoining, and thence throughout France. In some towna, 
remarkable for tlieir salubrity and good sanitary conditions, 
it raged violently, while others situated in low marshy 
tegions, almost entirely escaped. Elsewhere it seemed to 
iseiect ill-drained localities, and pass over those in better 
sanitarj- conditions. As evidence of its virulence a case is 
mentioned in which out of seventeen persons in a single 
farmhouse, thirteen died of the disease. 

In Edinburgh, in 182(i, the disease prevailed as a fat&l 
epidemic, and was accurately described as " diphtherite" by 
Dr, Abercrombie, in his work on "Practical ResearcheB oa 
Diseases of the Stomach," published two years later. 

After the subsidence of the notoriety Bretonneau gave 
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dipltlieria, it attracted but little attention for aevera! years, 
till in 1841 an epidemic in the Cliildren's Hospital in Paris 
brought it again before the profession. This epidemic was 
described bj' M. Eecquerel. The children of the institution 
were attacked with sore throat, often attended with mem- 
branous exudation, sloughing, and gangrene. The disease 
wafl not limited to the faucial and laryngeal surfaces, but 
appeared also upon abraded and blistered ciitaneoua surfaces^ 
He noted also a remarkable state of the blood in'its want 
of coagulability. 

During the following fifteen years diphtheritic epidemics 
prevailed from time to time in various parts of Europe, 
especially in Prance, and were described by Empis, Lemoine^ 
Jobert and Lespiaen. Dr. Ernest Hart, of London, ably 
described the great English epidemic of 1858-1839. The 
first case was supposed to have been imported from Bolougne 
(probably a relic of the fatal epidemic there in 1855) to 
Folkstone in 185G. Assuming alarming malignancy in 1858, 
it spread widely ; was very fatal during the following year, 
and for three years more continued prevalent. . The local 
name was " Throat fever." 

In 1856 an epidemic of this disease prevailed in San 
Francisco and otlter California towns, and was described by 
V. Fogeaud in an essay on diphtheria and bj- Dr. Jas. Blake, 
of Sacramento. The mortality was very great. 

About the same date. Dr. Beaidsly of Milford, Conn., 
deaciibed a fatal epidemic of diphtheria in that and adjoin- 
ing towns, in which the first symptom almost uniformly was 
pain in the ear a day or two in advance of any other mani- 
festation of the disease. 

In 1858 diptheria prevailed in Albany, N. T., and in many 
other towns, and may be said to have been constantly prev- 
alent from that period to the present time, not only in this 
country, but also in England, France, Germany, and most 
other countries of tlic globe ; and is amply discussed in the 
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books on general practice, and in monographs, of recent 
date, to be found in the library of every physician. 

A complete histoiy of the medical treatment of diphtheria 
would constitute one of the curiosities of medical literature 
— more curious than instructive. The terrible fatality vhich 
has attended the disease, seemingly little abated by any treat- 
ment hitherto practiced, has led to the exhibition of almost 
every known remedy; but failure still incites to laadabla 
research and trial of new remedies. 

Such conditions have caused discrepancy and distrust, and 
have led many practitioners of eminence to ignore authori- 
ties, to discard precedents, to repudiate so-called speciflcs, 
and to treat the disease on general principles, 
symptoms occurring in any case might seem to demand. 
Confusion and doubt here, as generally, precede order and 
confidence. 

The therapentical history of the disease, although not 
intended to constitute an integral part of this treatise, will 
of necessity, l>e somewhat developed when we come to speak 
of treatment in chapters 16 and 17. 



CHAPTER lY. 

CAUSE. 

It is found exceedingly difficult to define disease itself, and 
is much more difflcalt to discover or define its cause 
causes. The cause of certain fevers is said to be malaria, 
but what is malaria ? Malaria is a subtile miasm, or micros- 
copic entity or vapor, eshaied under certain imperfectly 
understood conditions. Ita properties, its constituents, and 
its sources, are not perfectly known. If fevers prevail alike 
on either aide of a river or morass, who can tell whether the 
miasm is eshaied or attracted ? Neither can we tell certainly, 
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irith any or all the chemical and optical appliances known, 
■whether it is animal or vegetable, solid, fluid or gaaeous. 
Then, aa we have learned but very little of the laws that 
govern it, doubtless the part of wiBdom is to call it a "subtile 
entity," beyond the borders of the visible, and beyond the 
range of inductive philosophy. We have defined diphtheria 
aa a eontajiaus disease, and scientiata have, for these many 
years, been searching for the entity which we denominate the 
contagium, in hopes that its discovery might guide in the 
discovery of a logical specific remedy. As Salisbury believed 
that he had discovered the true cause of malarial disease to 
be a minute vegetable organism, so also Oertel, Heuter, 
Nasaeloff, Eberth, and other German investigators claim to 
have discovered and demonstrated the cause of diphtheria to 
be also minute vegetable growths which are denominated 
Bacteria, and divided into several genera and species. 

Any overestimate of the importance of such a discovery, 
as tending to throw light upon the nature and treatment of 
the malady is nearly impossible. If, on the other hand, the 
supposed discovery is not sustained bj' observation and 
scientific research, it may equally tend to obscurity and 
wrong theorj', and pernicious treatment. It seems, there- 
fore necessarj' in any treatise upon diphtheria, in view of the 
powerful advocacy of the bacterian theory by eminent scient- 
ific writers as the above, and the great influence given to the 
theory by the recent publication of Prof. Zierassen's Cyclo- 
pedia, to somewhat carefully examine its claims, that we 
may award it all, and ouly the merit and influence to which 
it is justly entitled. The following aummarj-, it is believed, 
gives aa correct and authentic a view of this German theory 
as can be presented in the space allotted. 

Two of the numerous species of bacteria, called micrococci, 
or spherical bacteria, and micro-bacteria, or rod-like bacteria, 
are supposed either to constitute the disease germs of diph- 
.thcria or to be its carriers from one person or locality to 
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others — to constitute the real contagium. By means of the 
moat powerful microscopes most skillfully manipulated, thesp 
minnte bodies "just on the borders of the visible" are seen 
only as minute specks, or as oscillating points. 

" In every tissue a£fected with diphtheritic inflammation, in 
every diphtheritic false membrane, and, in severe cases, in 
the blood, the tissues, and excreta, are found large numbers 
of micrococci, associated with a smaller number of micro- 
bacteria, which increase or diminish in the ratio of the 
violence of the disease. They accumulate vastly just before 
the *brmation of the exudation upon any abraded or wounded 
surfaces of patients ; especially on the edges of the wound 
produced by tracheotomy. 

If any mucous surface exposed to the air, or any abraded 
cutaneous surface, being the seat of inflammation and occu- 
pied by other forms of bacteria, as the leptothrix buccalis, or 
oidium albicans, is attacked by the diphtheritic form of 
inflammation, these bacteria at once disappear, and are 
succeeded by the sphero and micro-bacteria. Again, when 
the diphtheritic disease abates, these latter disappear and are 
succeeded by the former. 

In the early stages of the disease the grayish spots upon 
the pharyngeal surfaces are found to consist entirely of these 
bacteria, epithelial cells, and mucus, and in the later stages 
only are associated with pus and fibrin, as resultants of 
inflammatory reaction. 

In order more clearly to ascertain the relations of these , 
bacteria to diphtheria, recourse was had to various carefully 
conducted experiments. Croupous inflammation of the 
mucous membrane of the larynx was induced bj" the applica- 
tion of a powerful irritant (ammonia) producing a croup-like 
membrane. Although the flbrous exudation afibrded a soil 
which varied little, or not at all, in its histological composi- 
tion from that induced by diphtheria, none of these organisms 
were found uiMin uci' beneath the inflamed surfaces. 
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In ftirther experiments upon animals, inoculations with 
diphtheritic matter were practiced upon the mucous membrane 
of the air passages, tbe cornea, iind muscles, with the result 
of inducing a rapiit increase of these diphtheritic bacteria 
(the micrococcus and micro-bacterium) which rapidly pene- 
trated the tissues and induced s^'stemic infection. 

Oertel saj's, "1 have noticed in numerous inoculations, that 
if various bacteria besides the micrococcus, as for instance, 
bacillus, spirillum, and bacteria lineolum, were present in the 
matter to be inoculated, only micrococci (sphero-bacteria) 
and the bacterium termo (in its most minute forms accom- 
panying them) showed evidence of prolific growth, while all 
the other forma disappeared altogether." 

Upon the cornea these inrjculations produced a vast multi- 
plication of tlicae buct«ria, violent local disease, systemic 
infection, and death. 

Oertel says, "according to my eJiperimenta, the bacteria 
Spread over the mucous membrane of the trachea, beset the 
cellular elements, crowd especially into the young exudation 
cells, or are taken up by them, and gradually cause their dis- 
solution ; they fill the blood and lymph- vessels, and bring 
about in a mechanical waj", a damming up of the fiuids, and, 
OB a consequence, serous exudation. As they close up the 
capillary vessels, they occasion stagnation in tbe blood cir- 
culation, which iudnces disturbance of nutrition in the walls 
of the capillaries, and even rupture of the same. Muscular 
fibres, also, which are eovered and filled with colonies of 
micrococci, degenerate and slough ; in like manner, in severe 
cases, immense numlwrs of bacteria appear heaped up in the 
uriniferous tubules and !AIalpighian corpuscles of the kidneys, 
and occasion there parenchymatous inflammation, capillary 
embolism of the glomeruli of the kidney, with ruptured ves- 
sels and formation of epithelial casts of the tubes. In the 
lymph and blood streams (compare also Ilueter), in long con- 
tinued sickness of the animal experimented on, these bacteria 
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also accumulate in masses. They induce, as exeitors of de- 
composition and disorganization of organic nitrogenized 
bodies, septicaemia, tlirough the vegetative process they un- 
dergo, and through their relation to oxygen." 

From the foregoing it would be a necessary induction 
that these organisms, wherever they exist in any consider- 
able numbers in proximity to human beings or other animals, 
must cause diphtheria, and that the disease could not prevail 
without their agency. Indeed Ebcrth, one of the leading 
advocates of this theory, declares that " without micrococci 
there can be no diphtheria." 

Diphtheria, then, and micrococci, according to this theoiy, 
must, or should be, coexistent and coextensive. A trial of 
the theory by this rule certainly is not open to the charge of 
unfairness. Eberth's assertion, "without micrococci there 
can be no diphtheria," is only the logical sequence of the 
ba«terian theory ; and, from the same stand-point it is equally 
logical, and, indeed, fundamentally necessary to the support 
thereof, to reason that wherever and whenever this bacterian 
cause exists, its effect, diphtheria, should occur in the case 
of nearly evorj" exposed person, as cause and effect are in- 
separable ; and yet it is true that not even a majority of those 
most ex]>osed contract the disease. 

During epidemics of the disease, according to the views 
of those holding the theory of Kberth, the superabundance 
of these entities, especially in the presence of the sick, where 
they must be continually inhaled by the attendants, should 
make infection the rule : the actual general exemption flx>m 
infection, shows, not only the general innocuousness of bac- 
teria, but may be regarded as an intimation of their ntter 
harmlessness to persons in health, a doctrine held by many 
critical observers. Such comparative exemption, regardless 
of exposure, is not true of the other contagious diseases of 
childhood, as scarlatina, rubeola, pertussis, etc, ; and even if 
It were, would avail nothing in support of the theory unless 



it ooald be shown that they, too, were the effect of bacterian 
or simUar iofection. 

If upon a congenial soil we sow seed in proper season, it 
straightway germinates and grows tiirough its several stages 
to maturity ; and like results are almost certain to follow if 
the seed be sown upon any number of fields. Now suppose 
the field to be the pharjTix, and the seed, living bacteria 
germs ; can any reason be given why the crop should fail in 
a majority of cases even during the epidemic prevalence of 
diphtheria ? This point may be still further esempliGed by 
reference to the habits of another of the microscopic ftingi, 
the torulse cerevisiie, or yeast plant. Its soil is chiefly the 
mash or malt of the distiller and brewer, which, by -its in- 
strumental ity, is converted lai^eiy into alcohol Wherever 
this soil with the proper conditions of warmth and moisture 
exist, thither almost invariably the germinal matter or seeds 
of this fUngus are attracted, and the whole mass speedily is 
pervaded by its developing and developed progeny. Here 
iCkUurcs rarely occur. It is, at least, presijmable that the 
pharyngeal mucous membrane, in a condition of health is a 
soil nearly alwaj-s, if ever, in a condition to favor the develop- 
ment of these microzymes, or bacteria germs, and their rapid 
multiplication ; therefore, as in the mash, the results should 
be very nearly uniform, and infection be the rule instead of 
the exception. It is certain that no peculiar state of the 
mucous membrane has been, or is likely to bo discovered, 
which insures exemption from, or specially predisposes to the 
disease. If the bacterian theory is at all tenable, all persons 
of the same age, with like sanitary surroundings, by exposure 
must be equally liable to contract the disease, and should 
uniformly become infected, were the cause the lodgment of 
these germs upon the pharyngeal mucous surfaces. As 
ilbiB is not the case, from reasons before indicated, we judge 
that the theorj' lacks in essentials, and is not worthy to in- 
flnenee our pathological views or therapeutical measures. 
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That tfao CM)ntagium or disease germe of the cODta^ooB 
diseases is living matter is neither contested nor conceded, 
.but it is not probably a consequence of the development 
upon any part or witliin the sj'stem, of microscopic fungi, or 
packs of micrococci. 

Oa this point Dr. Lionel Beale ftirtlier remarks, " We must 
not, however, conclude that if disease germs really do eoneist 
of living bioplasm or germinal matter, they must necessarily be 
of a vegetable nature, and have sprung from vegetable organ- 
isms, or have originated spontaneously, for it is obviously 
possible, that, thougli living, their nature may bo very differ- 
ent, and they may have been derived from a different source. 
"While I freely admit that the facts of the ease are conclnBive 
as regards the living stale of the active matter of contagious 
diseases, I am quite unable to subscribe to the arguments 
advanced in favor of the uegetaMe germ theory of diiease." 
For a full diacnssiou of these theories, the reader. is referred 
to Beale on Disease Germs. 

Bacteria, whose forms cannot be distinguished &om the 
micrococci, are to be found in abundance wherever and whoa* 
ever animal decomposition is in progress, and yet often ftar 
long periods no cases of diphtheria are developed. Bacteria 
germs grow and multiply whenever a change takes place in 
the solids and fluids of the oi^anism, which develops con:^ 
pounds suitable for the pabulnni of these living bodies. 
From the fact that bacteria grow and multiply, not only in a 
few special fields, but in a great variety of different morbid 
conditions, it is evident they have nothing at all to do with 
any particular form of disease. 

"All attempts to demonstrate various constant species rf 
bacteria, representing different contagious diseases — ai^ 
many attempts have been made — have completely failed. 
There is greater difficulty than would appear at firsi; in test- 
ing the matter experimentally, for it is probably impossible 
to introduce bacteria in yiiautity into the blood of a healthy 
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tDimal without at the same time iDtrodacing; putrescent 
I natters which by themeeives would occasion the most serious 
I; derangement. Active bacteria iutroduced into a healthy 
I TTOund or amongst the living matter of healthy tissues, will 
I die, although the most minute germs present, which escape 
I; death, may remain embedded in the tissue in a perfectly 
1 quiescent state. Before the bacteria can grow and multiply, 
(the death of the higher germinal matter must occur; ns long 
s this lives, it, and the adjacent tissues, are freely permeated 
I by healthy fluids, and will efficiently resist their assaults. 

" When pus bioplasts die, and their death occurs when 

i tiiey are placed in any fluid which is not adapted for tbeir 

I nutrition, the vital movements cease, and the corpuscles 

[invariably assume the spherical form. Not unfrequently a 

3 outer part, and a sort of membrane, 

like a ceil wall, is produced ; tte contents become more 

granular, and they assume the appearance usually given in 

published drawiugs. After a short time the matter of which 

' liiey are composed undergoes change, and is invaded by 

» bacteria germs, which grow and multiply. These bacteria 

I are not formed directly from the matter of the pus which 

bonce lived, but it is quite possible that bacteria germs existed 

ftjn a living hut perfectly quiescent state amongst the oldest 

Kparticlea of the living matter on the surface of the pna cor- 

KpuBcle when it was yet alive, 

"Bacteria germs less than the 100,000th of an inch in 
diameter can readil}' gain access to all parts of the organism, 
■Imd probably remain alive, though quiescent, for a long 
*hile." (Bacteria ijerms are not bacteria, but only the 
■'elementary germs from which, as from seed, in favorable con- 
E'ditions they are developed ; denominated also microzymes.) 
I* They may be destroyed in vast numbers in the healthy 
■vtate of the body, though, under certain local changes, the 
f^conditiona become favorable to their development and multi- 
1 plication. Tt has not been proved that these bacteria or their 
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germa, ■ inicrozymea ' have anything to do either with 1 
conditiou ol' health or liiseaae, and it has been shown that 
they do not necessarily give rise to suppuration, inflammur 
tion, or other morbid change. Nor has any form of fungns 
germ whatever been proved ti:> pnxluce any contagious fever. 
The fungus germ theory of disease, as already shown, cannot 
be sustained unless many important facta are altogether 
ignored. Nor is if more probable, that the socalled micro- 
zjmes, which ultimately become bacteria and vibriones, but 
never, according to Dr. Sanderson, result in develoiung fungi, 
have anything whatever to do with the production or propa- 
gation of contagion. It must be clearly understood that the 
minute particles of bioplasm, described and figured by me in 
1863, and in the second part of this work, are certainly not of 
the nature of mierorj-mea or ftingi of any kind whatever ; they 
cannot be called microzymes unless the meaning of the word 
be completely changed. A microzym becomes a bacterinm, 
A disease germ has no coimectioD with bacteria, microzj'mefl, 
or fungi, either as regards its nature, properties, or origin." 
Again, the same author says, " If contagious diseases aie 
due to the entrance into the organism of such minute v^e- 
tabie germs as tUcae described, is it not wonderflil that any 
one escapes disease ? Multitudes of germs of different species, 
as numerous as are the contagious diseases from which we 
Buffer, must, if this theory be true, surround us. And yet 
the fungus germs, which are to be detected easily enough, 
and which indeed do exist in great numbers, are not kaown 
to cause any disease. Still, upon this view, these must be 
the disease producing particles, for they are the only v<^0- 
tahle germs that have been discovered. Passing into oar 
lungs with every inspiration, entering our stomachs with our 
food and drink, everywhere in contact with our cuticle, in 
the chinks of which they might grow and multiply, these 
I^ngus germs must, one wouhl think, pass, in vast numben 
into our blood, and he curried to every part of our iwdies. 



CoDtagious diaeaaea ought, therefore, to be more common 
than they are, and escajje from attack should be almost 
impossible." (Beale, Disease Germs.) 

Again, according to these authors, i. e, those holding to 
the bacterian theory, diphtheria is at first a local disease of 
the pharynx, air passages, or some denuded surface, and 
thence is developed into a constitutional one by absorption 
of the specific principle into the blood, whereas most prac- 
titioners and authors reverse the order. Constitutional 
symptoms arc generally ^rst to appear, and the local follow 
just as is the case iii variola, scarlatina, measles, etc. It 
seems quite irrational to ascribe the pyrexia! symptoms to 
a local disease that cannot be said as yet to exist We might 
with equal propriety ascribe the rigors, the cephalalgia, the 
rachialgia, and the fever of the eai-ly stages of small pox to 
a cutaneous eruption which we only expect^ and which may 
never appear. 

J. Lewis Smith, M. D., of Bellevue Hospital Medical 
College, Now York, in his work entitled '■ Diseases of Infancy 
and Childhood," in reference to the Bacterian theory of 
diphtheria, writes as follows, •- With an esperienced mici'o- 
scopist of New York, I have examined the secretions and 
exudations upon the fauces in various cases of pharyngitis, 
both diphtlieritic and non-diphtheritic, and we ordinarily 
found the micrococeua in abundance in the inflammatory 
product, whether diphthcritio or no n -diphtheritic, a secretion 
or exudation, if it had remained some time upon the surface 
of the fauces. In one case of simple pharyngitis, no bacteria 
could be discovered on the first day in the secretion which 
lay in the depressions over the tonsils, while, on the second 
day, numerous micrococci had appeared. Micrococci, then, 
which are not distinguishable with our present means of 
observation from those in a diphtheritic exudation, may 
occur in great numbers in the secretion of non-specific imflam- 
mations, so that their presence does not afford certain indica- 
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tion of the diphtheritic disease. It is also well known th&t 
bacteria, which seem to be identical with those in diphtheria, 
are frequently found upon the gums, and between the teetb 
in health. Moreover, in the intervals of epidemics and in 
localities where diphtheria has not occurred, or has occcurred 
rarely, the microscope discloses the existence of bacteria 
which resemble in form and activity those found in diph- 
theritic products, and in sufficient numl>ers to justify the 
belief that they frequently pass over the fauces with the 
inspired air. How remarkable, if the bacterian theory is 
true, that fungi, whicb, under ordinary circumstances are 
innocuous should exhibit the fearful energj- aud destructive 
power which we obser>'e in diphtheria I It has however been 
suggested to me, that the diphtheritic bacteria may possess 
peculiar functions and properties, since it is very difHcnlt to 
observe ilifTerences, which may exist, and classit^v organisms 
whicb arc just on the borders of the visible, A fact which, 
till it is satisfactorily explained, must, I think, throw doubt 
on the bacterian theorj', is that the bacteria do not irritate 
the lungs. If, during inspiration they are carried along the 
current of air, and ceriiain of them lodge upon the fauces, 
where they produce the specific inflammation, a larger num- 
ber must enter the lungs, where we would suppose, from the 
delicate structure of these organs, and their proneness to 
inflammation, they wonid produce severe results ; so far Horn 
this occurring, bronchial and pulmonary catarrhs are rare at 
the commencement of diphtheria, and not common at any 
stage of the malady." 

The foregoing and other considerations, it seems to me, 
justify, nay, demand, dissent to a theory at once so novel 
and unsatisfactory-. 

Facts compel the belief in primary constitutional infection, 
whereas this theory makes diphtheria only a local disease 
with constitutional expressions or symptoms. 

That blood-poisoning, toxieemia, is alone capable of indue- 
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ing the phenomena of the disccaae, we may now attempt to 

elucidate. 

The lot^l disease, if it exists at all in the beginning, is 
quite too trivial to induce the s3'Btemic derangements so 
generally manifested in the early stages of tlie disease : as 

a) The chilliness and pyrexia, with the appearance of 
general indisposition. 

i) The increase of terajjerature, whieh is often from two to 
six degrees, and sometimes even more. 

c) The accelerated pulse, often, reaching 120 to 140. 

d) The prostration, wliicli is often so great in the very 
beginning as to cause the patient to keep his bed. 

e) In malignant cases the great prostration and general 
lividitj- of the surface, and occasional sudden death with 
almost no throat affection. 

/) The troublesome vomiting and occasional diarrhcea, 
which occur sometimes as the initial symptoms. 

These are indications pointing only to systemic disease, 
and as certainly as the magnetic ueedie points to the jwle. 
They are not all to be expected in any one case, but upon 
what other theory can we account for any oiu of them ? 
They, as before remarked, constitute the initial symptoms, 
and often precede any considerable local disease, aa in the 
following case. 

Oliver Fletcher, of 22 Barber ave., Cleveland, 0., a 
laborer about thirty years of age, suffered severely while 
at work during the day of Oct. 16th, 1883, with violent 
headache, frequent paroxj'sms of chills and fever, together 
with a feeling of intense fatigue and general indisposition, 
accompanied by anorexia. Patient was visited by the writer 
at 7 P. M., after his return from work. He was in bed 
groaning and exhibiting signs of great distress and alarm. 
Said he had felt indisposed for several days, in consequence, 
as he thought, of working with wet feet. He had vomited 
twice ; his countenance was suffused and dark, and the nausea 




continued. Pulse 110; temp. 104i. He exhibited signs M 
mild delirium, and had violent pains in region of the 
kidneys, and occasioual rigors occasioned by contact of air 
in turning over or rising. Tongue lightly coated, fauces 
moderately injected, not in the least painful ; no signs of 
any exudation, nor complaint of tenderness.- Respiration 
hurried and nervous. Urine scantj', and loaded with urates. 
(Not tested for albumen.) Diagnosis reserved. Prescribed 
an alterative cathartic, and three drop doses of tr. veratmm 
viride. 17th, 11 A. M, Less feverish excitement. Pulse 
100; teiii[i. 101°. A little less nervous, but complained of 
severe pain in the tbroat. Examination revealed a mem- 
branous patch ^ bj' i in., on posterior faucial surface, tonsils 
swollen and studded with numerous specks of false mem- 
brane, which rapidly inci-cascd in size; twelve hours later 
they had coalesced into large patches. The patient had been 
delirious during the night, but at time of morning visit wbb 
entirely rational. He was pnt at once upon the chloral 
treatment, and on the 20th was iliscbai^ed convalescent. 

To the foregoing evidences of primary systemic contamina- 
tion may be added, others derived from tlie secretions, OB 
ichorous discbarges from the nares, excessive secretion in the 
mouth and fauces of offensive sticky mucus, suffusion of 
the eyes, &c. These are so often observed among tbe earliest 
symptoms that I will pass by them as too common to reqair© 
flirther notice. 

The Kidneys. Albuminuria is frequently observed before 
the blood has had opiwrtunity to become contaminated by 
absorption of decomposed pharyngeal exudation, and there- 
fore can only be regarded as evi(Jence of the priority of the 
general disease to tbe local manifestations. Its occurrence 
is not to be regarded as evidence of unusual severity of the 
attack, or of great danger, nor even of disease of the 
kidneys themselves, but is evidently due to the altered 
state of the blood and the rapid waste of tissue, which are 
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very early effects of the poison of diphtheria. Urea, nor- 
mally a principal constituent of the urine, and a product of 
the decomposition of tlie tissues of the body, is also found 
in excess in the very beginning of diphtheria. This is only 
to be accounted for in the same way as the early occurrence 
of albuminuria, und affords another incontrovertible evidence 
that the disease is primarily genera!, and not local, as 
claimed by those who nphold the bacterian theory. 

The hyaline and granular casts, which subsequently or 
simultaneously appear in the urine, are to he regarded as the 
consequence of nephritis occasioned by the overwork of the 
kidneys in the excretion of the enonnous tissue waste, together 
with the impairment of these organs by the general disease. 

In a paper published in the British and Foreign Medico- 
Chirurgical Review (Jan., 1860), it is affirmed by Mr. San- 
derson, "that diphtheria agrees with the other pj-rexise in 
being attended with a marked increase in the excretion of 
urea, and that the existence in the kidney of the condition 
which is implied by albumen and fibrinous casts in tile urine, 
does not necessarily interfere with that increase in the elimi- 
nation of nitrogenous material. There is, therefore, no 
reason to apprehend the occurrence of unemia as a conse- 
quence of the renal complication in diphtheria ; this compli- 
cation not being the cause of the dyscrasia, but merely the 
index of its existence." 

M. M. Bouchut and Empis, as early as 185S attached 
great importance and significance to the occurrence of 
albuminuria as especially indicating primary blood-poisoning, 
in which its resemblance to purulent infection, which is 
accompanied by a similar alteration of the urine, is observed. 
On this point M. Bouchut concludes that "albuminuria, in 
the absence of scarlatina or asphyxia (dependent upon 
laryngeal obstruction), is a sign in diphtheritic disease of a 
commencement of purulent infection, and coincides with a 
very great gravity of the disease." 
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Sir Jno. R. formack, of Paris, 1876, asserta that albumi- 
nuria sometimes occurs on the first day of the disease, and, 
necessarily, llie Dephritis upon which it depends. 

Smith saj-B (Diseases of Children, page 230), " Important 
evidence of the constitutional nature of diphtheria is afforded 
also by the state of the kidneys. No interual organs are so 
often affected in diphtheria as the kidneys, and on account 
of their location and anatomical relation, it is evident, the 
poison first passes through the system before reaching them. 
Any clinical or anatomical fact, therefore, which indicates 
that Itio diphtheritic virus has reached and affected the 
kidneys, affords proof that it has penetrated the system and 
poisoned the blood. Sow the occurrence of albumen, 'with 
granular or hyaline casts, in the urine, in cases unattended 
V>y dyspnoea, affords proof of nephritis, caused by the action 
of the poison on the kidneys." He also quotes Sir John R. 
Connack of Paris, and gives the two following cases to con- 
firm the alatement quoted, that albuminuria and, of coarse, 
the nei)liritis on which it depends, sometimes begins as early 
as the first day of the disease. 

"Case I. L. McD., aged three yeara, was first visited by 
me on February 2!lth, 1876. I learned from the parents that 
she had been feverish during the previous forty eight hours, 
and her urine very scanty. .\ moment's e.Yamination was 
suflScient to show that the case was one of malignant diph- 
theria, for the fauces were already nearly covered by the 
diphtheritic pellicle, the temperature wa;; 1(13^°, and the 
pulse 1-10. The skin was hot and drj', and there was moder- 
ate sweliing under the ears, and a muco-purulent discharge 
from the nostrils. On account of the scantiness of the 
urine, the amount not exceeding four to fl\'e ounces daily, it 
was impossible to obtain sufficient for esamination till the 
nest day. It was then found to have a specific gravity 
of 1032, to contain a deposit of urates and hyaline and 
granular casts, a diminished amount of urea ; and a large 



quantity of albumen. It can hardly be doubted from the 
scantinea bi' the urine, and the large amount of albumen 
found when the urine was first examined, that albuminnria 
had been present on the first day. 

"Case IL The following was a eimilar case; K., aged 
four years, living in West thirty-sixth street, waa visited by 
me in consultation on Jan. 29, 1875. Her sickness had also 
continued forty-eight hours ; her fauces were swollen, and 
covered with the diphtheritic pellicle, which was dark and 
offensive; respiration guttural; pulse 12(1; temp. 101°; she 
had a free discharge from each nostril ; urine scanty, its 
Bpeciflc gravity 1030 ; it contained a small amount of 
albumen, with casts, and a large amount of urates, with no 
apparent diminution of the urea. Death occurred on the 
foDrth day." 

The false -meml/rane presents still further evidence of the 
constitutional cachexia or contamination of the blood. 
There are but two classes of cases in wliich it is not present, 
viz, those in which death from blood poison takes place 
before the exudation has time to form, and those in which 
the local disease is not severe enough to cause aufScicnt 
exudation to form one. 

As before stated, these membranous deiKisits are often 

formed ujKin the surfaces of wounds and sores. In nursing 

a they sometimes form upon the nipples. They some- 

I times appear at the orifices of the nares, and may form also 

' in the lachrj-mal duct and thence extend themselves to the 

TOJunctiva. In a few instances they have been known to 

. invade the seaopliogus. The surface of the tongue, the 

buccal and gingival mucous surfaces, and, in short, anj' 

r surface of the body open to the air and not covered by a 

thick epidermis, is liable to be invaded. 

It would seem as though in bad cases the vims is so 
I abundant that every available point is sought for its expul- 
' Bion. It is affirmed that the disease only localizes itself at 
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these several points, and that each is separate fVom the r 
and is oniy a locai malady. What, tben, becomes of the other 
Bymptoms already allnded to ? How are they, or those still 
more grave that are now bo emphatically announced by the 
rapidly failing powers, to be accounted for ? These mem- 
branous patches are evidently exudations mainly from 
beneath, and not merely deposists from above. Tiiis is shown 
by their similarity to the contents of the inflamed structures 
beneath them. The glands of the throat and neck are stuffed 
with coagulating fibrin abstracted from the blood ; from 
which, in health, it obstinately refuses separation, save for the 
legitimate purposes of nutrition. A little of this flbrinoua 
material exudes and immediately coagulates to form the 
basis of the membrane, in the meshes of which, are found 
entangled lymph and blood corpuscles, epithelial cells, 
granular matter, micrococci, pus corpuscles, etc. Nearly all 
.of these morbid products are of, or from, the blood and are 
therefore demonstrative proof of the primary toxEeraia. 

G/atutular sweUinjS in a large majority of cases are observed 
in the beginning of the attack, before any inflammation of the 
fancial surfaces or any exudation has occurred, and is another 
evidence of the primary blood poisoning. " It is not a 
secondarj- result of the throat manifestations, but belongs to 
the general disease itself." (Sir Jno. R. Cormack.) 

In those cases which are fatal within the first two or three 
days, very often no false membrane has formed, and the 
autopsy reveals only sanguineous congestions of the lymph- 
atics, mucous membranes, and internal organs. In these 
cases the violence of the toxeemia kills, without producing the 
characteristic pellicle. 

Finally, on this point, it may be remarked, that in at least 
two epidemics reported by competent writers, the initial 
symptoms did not relate to the throat. In that of 1789 in 
New York, reported by Dr. Samuel Bard, a slight infiamma- 
tion of the eyes and a livid countenance were generally the 
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first symptoms. In the epidemic in New England in 1856, 
reported by Dr. Beardsley of Milford, Conn., pain in the ears 
preceded by a, day or two the other manifestations. In these 
cases to assign as the cause of the pains the lodgment of 
bacteria in the eyes, the eaj^, or upon the fauces, seems 
puerile. 

Having shown, though not exhaustively, that the so-called 
"Iwicterian tiieory" of diphtheria merits little confidence, and 
that the malady is of a general or constitutional character, 
which I designate diphtheritic toxaemia, I am ready to confess 
ignorance of the real nature of the virus. That it originates 
in the living organism ia most satisfactorily shown in the 
elaborate treatise of Dr. Beale, already quoted, and to which 
the inquirer is confidently referred as the most able, satis- 
factory, and elaborate work on the mooted subject of 
" Disease Germs." 



CHAPTEB V. 
CLIMATIC AND ATMOSPHERIC INFLUENCES. 

Climate exercises no inconsiderable influence upon the 
prevalence of diphtheria, although it prevails to some exteat 
in nearly evers' eountrj-. 

It has been observed within the tropica, but never, I 
believe, in the Arctic regions. It is moat prevalent in 
temperate climates, neither extreme favoring its prevalence. 
It does exceptionally, however, prevail in all seasons of the 
year. Autumn and Spring seem, in this country, most to 
favor its prevalence. 

I have known the occurrence of extreme heat or cold to 
greatly mitigate the prevalence of an epidemic. 

The germs of diphtheria may remain dormant for a eon- 
aiderable time external to the body, and then be rendered 
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active by favorable elimatie or atmospheric states, or wben 
other eonditions, favoring such tihange, occur. Dr. Tiiurefleld 
found in certain isolated houses and hamlets in England, 
where, in recent years, he had been called t-o investigate 
cases of diphtheria, that, at iDtervals of five, ten, fifteen, 
twenty, twenty-five, tiiirty, and even more years, there had 
been previous outbreaks of fatal sore throat. In Reynold's 
System of Medicine la recorded an instance iu which the virus 
remained latent eleven months, and then led to the develop- 
ment of the disease when a person occupied the room, id 
which a case of diphtheria had previously occurred. 

Dr. Mackenzie says, '■ I have known the poison to remain 
dormant for four, seven, and eleven months, and in one 
instance for three years, and then again to become active." 
Like observations have been made by others, leaving little 
room to doubt the long continuance of the vitality of the 
disease germs. 

In this countrj- the disease in its prevalence pays little 
regard to locality, being as IVequently met with in high and 
dry localities as in the valleys or in the vicinity of morasses. 
It is more prevalent in cities and towns than in tlie country, 
although, according to reliable autliority, the reverse is true 
iu England, as shown by Dr. Thursfleld's observations as 
sanitary inspector of a district extending over 1200 square 
miles, "with a population of a little over 200,000, of which 
rather more than 100,000 are rural ; the number of fatal cases 
of diphtlieria in the rural portion is nearly, three times that in 
the urhan." 

In Oermany, and some other European countries, the 
disease is said to prevail more extensively in winter than at 
other periods of the year. 

Severe epidemics, however, have been known to prevail at 
all seasons, regardless of weather and temperature. Diph- 
theria, then, is praoticiilly unlimited by latitude or season or 
altitude- 
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CHAPTER VI. 

MODE OF PROPAGATION. 

I have already ia chapter I. designated diphtheria as a 
" contagioua disease," hence, in brief, its mode of propagation 
mnst be by contact with the " disease germs," be their natuid 
never so obscure or intangible. 

Something is generated within the organisni of the infected, 

and disseminated in the air, the water, or the food, which is 

capable within certain limits of conveying the disease to 

others who may be suaceptihle of a like infection. This is 

what is implied in the phrase " contagious disease." 

L That this is the mode of propagation obser\'ed in this 

I disease, although formerly controverted, is so generally 

I admitted at the present time, that little need be said in its 

vindication. 

Bretonncau maintained that the exudation in diphtheria 
possessed a special virulence, and constituted the real virus 
of the disease. He says, " Innumerable facts have proved 
that those wbo attend patients cannot contract the disease 
unlesa the diphtheritic secretion in the hquid or pulverulent 
form is placed in contact with the mucous membrane, or 
with the skin on a point denuded of epidermis, and this 
application must be immediate. The Egyptian disease is not 
oommunicable by volatile, invisible emanations, susceptible 
of being dissolved in the air, and of acting at a great distance 
&om their point of origin. It no more possesses this quality 
than the syphilitic disease. If the liquid which issues from 
an Egyptian chancre, as visibly as that which proceeds from 
a venereal chancre, has seemed under certain circumstances 
I to act like some volatile forms of virus, the mistake has 
[ arisen fVom its not having been studied with sufficient atten- 
I tioD. The appearance has been taken for the reality." 
He cupports this view by citing the following cases. 
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M. Herpin was surgeon to the hospital at Tours. One da}' 
while visiting a child suffering from diphtheria, during the 
process of sponging the pharynx, in a parox^'sm of coughing 
a portion of the diphtheritic matter was ejected from its 
mouth, and lodged in the mostril of M. Ilerpin. Neglecting 
the removal of this particle, the consequence was a severe 
diphtheritic inflammation which spread over the nares and 
pharj^nx. The constitutional sj'mptoms were extremely 
severe, the prostration great, and convalescence occupied 
more than six months. 

Dr. Gcndron received a portion of the diphtheritic exuda- 
tion expelled by a patient during a fit of coughing, upon his 
lips, in consequence of which he suffered severe laryngeal 
inflammation, and his life was only saved by prompt and 
decided measures. 

A bo}' affected with frost bite of his foot used a bath that 
had been employed for a diphtheritic patient, and became the 
subject of painful, diphtheritic exudation on the great toe. 

Trousseau failed in his attempts to inoculate himself and 
two of his pupils with diphtheritic matter, as did also Dr. 
Ilarley of London in his experiments on animals. Still M. 
Bretonneau maintained that the virus of diphtheria was only 
transmissible by inoculation. Isambert controverts the 
opinions of Bretonneau, and sa3's, " We cannot reject infection 
at a distance as one of the means of propagation possessed 
by diphtheria." Carnevall and M. Aurelius Severinus, as 
well as Franciscus Nola and most other writers of the 17th 
century, admit the contagious nature of diphtheria. 

Dr. Samuel Bard, speaking of suffocative angina, sa^'s, 
"The disease I have described appeared to me to be of an 
infectious nature, and as all infection must be owing to 
something received into the body, this, therefore, whatever it 
is, being drawn in by the breath of a healthy child, irritates 
the glands of the fauces and trachea as it passes by them, 
and brings about a change in their secretions. The infection, 
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however, did not seem, ia tlie present case, to depend so 
much on any generally prevailing disposition of the air, as 
upon effluvia reueived Irotn the hreath of infected persons. 
This will account why the disorder aliould go through a 
whole family and not affect the uext door ueiglibor." 

The views of more rceent writers on this question may be 
gleaned from the following extracts from their wrilings. 

Dr. Rankin Says, "5Iy own conviction is that it is infec- 
tious to a limited degree, by which I mean that when patients 
are aceumidatcd in small, ill-ventilated rooms, the disease is 
likely to be communicated, but I do not fear that, like scar- 
latina or erysipelas, it may be propagated in spite of sanitary 
precautions still less that the infection may be convej-ed by 
the clothes of those who visit or superintend the patients." 

"Out of forty-seven families infected," says Dr. Ballard, 
"there, were only fifteen in which the other members all 

remained healttij'. — As a rule, it spread in the houses 

it invaded chieBy among those members who were most 
closely in coiomuuication. In no case where separation from 
the sick person has been effected early in the disease, have I 

noticed that it has spread to the separated individual. 

Jane J., aged ten years, resided at Islington, with her 
mother, an aunt, and three sisters. On jMay 1st and 2d 
she was on a visit at the house of an uncle, whose daughter, 
Jane's cousin, was kept at home, because she was believed to 
have a cold. On the 2d, this child exhibited decided 
symptoms of diphtheria ; the attack was slight, and she. 
recovered. On Maj' 6th, a servant in this house was taken 
ill with a severe attack of diphtheria and wa^ removed to St. 
Bartholomew's Hospital, where she died. Go the 2d Jane 
returned home, was taken ill on the 3d with diphtheria in a 
severe form, and died an May 9th. Her mother and a 
aiater, aged fourteen years, were both taken ill on May llth. 
She had not been so much with her daughter as other 
members of the family up to the 8th, when she sat up with 
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her all night. The tonsil sloughed, and there was a complettl 
cast of tile trachea expectorated. She died on the 1 8th. The 
sister, who was also attacked on the llth, slept with her 
mother, and when not at school, was conlinnally in and out 
of Jane's room, sitting there sometimea for hours together. 
She died on May 14th, asphyxiated. Another sister who 
slept with Jane and the aunt, suffered from nothing but a 
slight sore throat" 

M.DaviotandDr. Moncton, (London, 1857), regard diphthe- 
ria aa purely and simply an epidemic disease, and not contagious. 

Dr. Jenuer comea to the following conclusions :^" First, 
that the disease is infectious; second, that the infecting ele- 
ment does not require for its development any of the ordina- 
rily considered antihjgienic conditions ; third, that the family 
constitution is one of the most important elements favoring 
the development of the disease and determining its progress; 
fborth, that it is very doubtful even if any of these hygienic 
conditions favor its development, or give it a more untoward 
course when it occurs." 

Dr. Mackenzie (1879) gives it as his opinion that "The dis- 
ease may be imparted to others by a person actually or lately 
suffering from it, but the extreme diEBcultj' of effecting arti' 
ficial implantation would tend to show that direct contagion 
is rare. From this fact it would seem probable that the con- 
tagium, when set free from the affected individual, undei^oea 
flirther development, which increases its disease-producing 
properties." 

In proof that the contagion may be conveyed by a [>erBOil 
not actually affected by the disease, Dr, Mackenzie quotes the 
following very remarkable case reported by Dr. Thursfleld : 

"A woman Uving in an infected house, but not at any 
time suffering herself, walked a mile or two and crossed a 
fen^' to visit a friend. She only remained a short time in the 
house, hut sufBciently long to leave the germs of diphtheria, 
which broke out a dny or two afterwards." 
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Again he snya, " I have known the disease caught from a 
patient, who had entirely recovered fiom it four months pre- 
viously j but whether it was conveyed by the person or 
clothes of the indiridual, it was impossible to determine." 

The distance at which the contagion can act through the 
medium of the atmosphere appears more limited than is the 
case in typhus or email pox. Thus in my own practice, twp 
families resided in the same house, in one of which were 
three, and in the other four children. In the former all the 
children were affected with the disef.^e, and one died. ; in the 
latter, although the children were continually about the yard 
and house, though not admitted to the apartments of the 
flick, all escaped infection. 

Mackenzie says, " I have known an instance in which 
seven children were affected in a house, which had a reaideni^ 
on each side of it, and a third opposite, at a distance only 
twenty-five feet. Although in all of these buildings were 
young children, no other case of diphtheria occurred." Many 
similar illustrations might be given. It would seem, how- 
ever, that in certain conditions the diffusive powers are in- 
ercased, and the poison wafted over extensive tracts of coun- 
try. 

It is seen by the foregoing that the poison may enter the 
system, a. Possibly by direct contact. 

b. Through the circumambient air ; (see remark 2.) 

c. With the water that is drunk, or the food that is eaten. 
This last proposition, though apparently self-evident, I 

regard as most difficult of satisfactory proof During tl^e 
prevalence of epidemic disease people are more guarded in 
this than most other respects. The following cases, some- 
what to the point, are taken from Prof. M. Mackenzie's late 

iwork. A greyhound waa seized with symptoms akin to diph- 
tiieiia foiu' days after swallowing the excrements of a chil<jl, 
who died of that disease ; after death, a membraneous exud^- 

, tion was found upon the animal's fancies. 
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Three sows which had access to a piece of waste ground, 
on which the discharges or excretions of some patients suf- 
fering with diphtheria, were thrown, quickly died with symp- 
toms of suffocation, enlarged sub-maxillary glands, and, in 
one case, with diphtheritic membrane in the fauces. 

These instances go to prove the possibility of systemic 
infection by means of the ingestion of morbific matter. 



REMARKS. 

1. The infectious matter contained in the secretions may 
not only be exhaled into the air, and thus by inhalation, or 
absorption through the cutaneous surfaces, be the means of 
infection ; it may likewise find its way into privy vaults and 
thence to neighboring wells, contaminating the water, making 
it infectious ; or into sewers from which through defective 
traps it may be exhaled into dwellings at even remote dis- 
tances : or through catch-basins it may infect children play- 
ing in the immediate vicinity. 

2. Inoculation with diphtheritic false membrane,by Trous- 
seau, Peter, and Duchamp, upon themselves, and by Harley 
upon animals produced either no effects or only such as 
relate to common purulent infection. As practiced upon 
rabbits by Trendelenburg and Oertel, it produced diphtheritic 
membrane in the trachea, general infection, and death the 
third day. 

Nassiloff and Eberth, Heutcr and Oertel, succeeded in 
inducing membranous exudations upon the cornea, upon the 
edges of wounds, and death of the animals on the second 
day ft'om septicaemia, wliich may have resulted from the 
inoculation with decomposing animal matter. It is not, 
therefore, rendered certain b}' these or an}' other experiments 
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with which the author is acquainted, that true diphtheria has 
yet been induced by the process of inoculation. 

Further critical observations seem necessary to settle this 
point. 



CHAPTER VII. 

PREDISPOSma CAUSES. 

Age, In Great Britain the Registrar General's returns 
give an analysis of about 70,000 fatal cases. In each thou- 
sand the age at death is shown in the table below : 

Age. No. 

Under 1 3'ear 90 

From 1 to 5 years 450 

" 5 " 10' " 260 

*' 10 " 15 '' 90 

" 15 ^' 25 " 50 

" 25 " 45 '^ 35 

45 and upwards 25 

1,000 

In the epidemic of Florence, in the j'cars 1871 and 1872, 
out of a total number of cases of 1546, only fifteen were over 
thirty 3'ears of age. 

It will thus be seen that diphtheria is peculiarly a disease 
of childhood, the vast majority of cases occumng between 
the ages of one and ten years. Infants at the breast gener- 
ally escape, and the 3'ounger the child the less liable it is to 
contract the disease. 

In the table above given, we notice that the liability during 
the first j-enr is (judging from the fatalit}') just equal to that 
of the aggregate of the five years between ten and fifteen. 
If then it be proper to say, as above, that " infants at the 
breast generally escape," so it may be said that those above 



ten years of age generally escape, and the greater ^e f 
past fifteen the greater the exemption. 

Sex aeems to exercise no appreciable influence upon the 
suaeeptibilitj- to diphtheria. 

dmstitutional predisposition varies greatly in diflerent fam- 
ilies, and is no cloubt greatly influenced by modes of living 
and sanitary surroundings. Tbe author is able to recall a 
number of instances illustrating this statement. The family 
of H., residing at No. — Columbus St., Cleveland, Ohio, with 
no particular constitutional taint except that induced by the 
intemperance of the father, gross and unhealthy food, and 
filthy habits, were attacked in the Summer of 1874, and two 
of three eases were quickly fatal, while all the other familiea 
in the same neighborhood, of better habits and consequently 
better constitutional health, and with an equal or grearter 
number of eases, at first, at least, of apparently equal malig- 
nity, and having the same mediea! care, recovered without 
loss, except in a single instance with similar Burroundinga to 
the first. 

Sir Wm. Jenner lays great stress upon " family conBtitu- 
tion " as being " one of the most important elements favor- 
ing the development of the disease and determining its pro- 



In one of bis families five members took the disease, in 
two others, four each, and in eight, two each. In the Lancet, 
vol. I., p. 919, are reported two examples; in one family 
eight, and in the other six cases were fatal within a few 
days. Few active practitioners of the present day in our 
cities but have noticed similar eases. I have known several 
auch in our own city, — cases in which every child in famUieB 
cumbering from one to five, have been suddenly removed. 

I have been wont to attribute these results to constitn' 
tional predisposition ; meaning dyscrasia and the result of 
evil habits, which I think more expressive of the facta than 
"ijamily susceptibility" employed by Jenner and otheis. 
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Mackenzie gives the following. A poor woman had three 
children of her own, and took care of two others in no way 
related to herself; her own children were attacked by the dis- 
eaae and one of them died. The two other children not her 
own, who were constantly in the same rooms with the pa- 
tients, never suffered from the disease. 

Four families occupied the same house, and each had sev- 
eral children. In two the mothers were sisters, but not re- 
lated to the others. All the children related to each other 
had diphtheria severely whilst the children of the other two 
'families escaped entirely, although no attempts at isolation 
were made, the healthy children often entering the rooms of 
the patients. 

Neither rajik, staiion. nor occupation aeem materially to 
influence the liability to the disease. Its visitations are regard- 
less of modem improvements in human habitations, of the 
ease and luxurj- of the rich, the exaltation of rank, as in the 
family of the first Napoleon, the present royal house of Eng- 
land, and as some claim, the revered Washington. Dr. Green- 
how remarks, " Station of life and the enjoyment of affluence, 
or exposure to the privations of poverty, seem to have but 
small influence either in predisposing persons to take or to 
"suffer severely from the disease." 

Prof M. Mackenzie says, " It must not be forgotten, more- 
over, that when diphtheria becomes epidemic in a town, an 
elaborate system of drainage is calculated to convey the 
poison by means of the sewers, and that water closets afford 
a ready means of contaminating cisterns and inti-oducing 
sewer gas into residences. Hence the wealthy are some- 
times subjected to the causes of infection, which the poorest 
may escape." 

Although the jrrevaletKe of diphtheria may not be material- 
' 1y affected by sanitary conditions, no medical man will doubt 
that its fatality is. Every one knows that good medical care, 
good nursing, and good sanitarj- surroundings, are prime 
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factors each in the restoration of the sick, and not less so in 
diphtheria than in typhoid or scarlatina. 

Among the affections predisposing to the disease we must 
not omit catarrh of the air passages. We have before shown 
the increased liabilit}' to diphtheria in inflamed and irritated 

r 

states of the mucous and cutaneous surfaces ; hence also 
scrofulous inflammation and other glandular enlargements 
and diseases of the skin may properly be ranked with the 
predisponcnts. 

Measles and scarlatiria stand prominent among the predis- 
posing causes, and when they are succeeded by the disease it 
is commonly denominated " Secondary Diphtheria." 

It is the opinion of writers that the predisposition to diph- 
theria is lessened bj' previous attacks of the disease. The 
immunity' thus conferred must be very trifling, as it is no un- 
common occurrence for persons to have the disease a second 
and a third time. I have seen in my own practice several 
such cases, well cliaracterized, and one in mj^ own family of 
great severity and danger with large membranous patches in 
the fourth attack. Dr. Mackenzie says, "I have m^'self 
known three instances in which children have died from the 
second attack." In another case a patient had diphtheria in 
Ma}^ and again in a fatal form in the July following. Stilly 
it is not necessary to dissent entirely from the idea of partial 
immunitj' resulting from antecedent attacks. 



CHAPTER YIII. 

PERIOD OP INCUBATION. 

This may and probably does vary according to different 
degrees of susceptibility, and the greater or less dilution of 
the contagium. According to m}' observation of cases, I 
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should say it ranged . from a single day or less (rarely), to 
fourteen or fifteen days. 

Prof J. Lewis Smith, of New York, reports the following 
on this point : "x\ boy of nine j'ears was in the same room 
about one hour on Saturday with a child who had fatal diph- 
theria. On the following Tuesday, without any other ex- 
posure, he sickened with a malignant form of the same dis- 
ease. Mrs. E. assisted in nursing a fatal case of diphtheria 
from Nov. 11th to 13th, 1874, after which she returned home,^ 
several blocks away. On the evening of the 1 5th she complain- 
ed of sore throat, and on the following day the diphtheritic 
pseudo-membrane was observed over her tonsils. On the 
19th the exudation had disappeared, and she was convalescent. 
On the 20th her sister residing with her, and who had not 
been elsewhere exposed, was similarly affected, and after 
three or four days also convalesced. The only other case in 
the family, a boy, sickened with diphtheria on Dec. 2nd." He 
pronounces the period of incubation to be from two to eight 
daj's, with perhaps an occasional case outside of these limits. 

Prof. Mackenzie writes, *'A girl, aged six, who had been 
absent from home five weeks, returned one afternoon at four 
o'clock. Her 3'oung brother, aged four, had shown symptoms- 
of sore-throat the same morning, but no suspicion was enter- 
tained that the disease was diphtheritic. These two children 
remained together till bedtime, but did not sleep in the same 
room. The next morning both of them had marked diph- 
theria, with an abundance of false membrane. The little 
girl had not been subjected to any infection before reaching 
her home." The extremes seem to be a few hours and fifteeu 
days. These deductions are in accord with most other 
authorities, and are entitled to great confidence. 
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' PROPHYLAXIS. 

" Patients affected with tlie disease should be isolated aa 
tax as practicable. Vessels receiving the excretions should 
be disinfected. Everything coining in contact with the 
patients sli on Id bo disinfected or destroyed, and disinfection 
should be added to thorough cleaning of the rooms and 
furniture after cases have terminated." (Flint.) 

The foregoing is an epitome of the teachings of the best 
authorities both in America and Europe. Isolation may 
be effected by the removal of the patient or the other mem- 
bers of the household to separate apartments as far apart as 
practicable, and prohibiting all intercourse. Disinfection of 
the vessels receiving tbc escrements may be effected by 
keeping in them a email quantitj' of dry calc. chlor., a tea 
percent solution of acid, carbol., or an eight percent solution 
of choral, hyd., &c,, with frequent scalding with hot water 
after use. These measures are also useful for disinfecting the 
atmosphere of the apartments, which may also be promotecl 
by hanging sheets or blankets, wet with similar solutions ii) 
the windows or doorways of the sick room. The clothing of 
patients and cloths used around them are disinfected by im- 
mersing them in hot solutions of calc. chlor., of about the 
Btrengtii of ^ i to cong. I. 

All carpets and unnecessary furniture and hangings as 
■well as needless clothing should at once lie removed tto^ 
the apartments of the sick. After recovery the iwm, 
tightly closed and containing all its furniture of every kiii4 
not otherwise purified, should be disinfected by the fumes oif 
burning sulphur, in the following manner: Dip cotton or 
linen cloths of considerable size in melted sulphur, and pat 
one or more of these in an open iron vessel so placed in the 
apartment, as not to endanger it by too great heat, and 
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ignite. Having thQS fllleel the room with a dense volume of 
ttie smoke, leave it closed two or three hoars, when, aftef 
thorough ventilation, disinfection may be considered per- 
fected, and the apartment fit for occnpation. 

The author's views on medical prophylaxis are given inci- 
dentally in the subsequent purts of this work, and at the close 
of chapter XXT, and they are regarded as of prime impor- 
tance on account of the efficiency of the measures recom- 
mended. 
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CHAPTEE X 



SYMPTOMS. 



We will next describe a typical case of diphtheria as it is 
generally seen in this country, with the moat common com- 
plications, in the order of their occurrence. In order to 
ikcllitate the description and aid in the investigation, I have 



stages, all neces- 
The ^rst or initial 
on of a distinct false 



divided the disease into three perio 
sarily varying in degree and duratio 
stage extends only to the formatio 
membrane, the only real diagnostic of true diphtheria. The 
second period or stage begins with the close of the first, and 
extends to the disappearance of the false membrane. The 
third period embraces the entire period from the close of the 
second to complete recoverj-. 

First stage. This stage is characterized by languor, the 
patient evincing little relish for amusements ; the appetite is 
impaired, there being sometimes complete an ore:!: i a with 
vomiting, which in this early stage is indicative of consider- 
able severity as the disease shall develop. Diarrhosa at this 
period is occasional but not common, and if slight, may he 
regarded as salutary ; but if severe and accompanied by other 
violent symptoms, indicates a grave form of the disease. 
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" The sj^mptoms of invasion have less prognostic value in 
diphtheria than in most other infectious maladies. We meet 
cases with a severe beginning, attended by delirium, which 
terminate in apparently complete restoration to health in less 
than a week, the presence of the characteristic pellicle on 
the fauces, and the occurrence of diphtheria in other mem- 
bers of the family rendering diagnosis certain. On the 
other hand, a mild commencement sometimes ushers in a 
fatal form of the disease. This is notably true of these 
<;ases in which laryngitis supervenes, as it not infrequently 
does in cases which begin very mildl3^" (Smith.) 

If inquired of, the patient will probabl}' complain of head- 
ache, and a sense of fullness or slight soreness .of the throat. 
The neck feels stiff, swollen, and tender, and deglutition is 
slightly painful. Examination will be likely to reveal redness 
and congestion of the faucial surfaces. The tonsils will 
iippear somewhat swollen, and coated with tenacious mucus. 
Occasionally specks of yellowish or whitish exudation 
scarcely distinguishable from thickened mucus, translucent, 
and appearing slightly elevated, will be observed upon the 
tonsils, uvula, or other parts of the faucial surfaces. These 
are to be regarded as the elementary exudation, or false 
membrane, characteristic of diphtheria. 

Severe chills are rare ; the patients, however, generally 
complain of chill}' sensations, and instinctively avoid 
exposure to cold. This state is quickly followed, or it may 
even be accompanied by increase of temperature, proximately 
100° to 105°. If the patient is an adult, he often complains 
of giddiness, and pain in the loins. 

The tongue is moist and clean, or slightly coated. The 
pulse will generally be found soft, and onl}^ slightly if JEit all 
accelerated. The patient may still continue to walk about 
and regard his ailment very trifling, notwithstanding the 
physician may regard it with considerable anxiety. 

In ^maligTiant cases the attack often begins with severe 
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' Jrigors, and in addition to headache and vomiting there may 
' be hffimoiTliage Jrom the nose, and the patient is greatly 
1 prostrated by the virulence of the attac-lc. The throat 
Byraptoma may not be more sevei*e, but the secretions 
undergo rapid decomposition and impart to the breath an 
intolerable fetor. The pulse is small, rapid, and irregular; 

■ the temperature is not high and may even be less than 
formal. The patient, reatleaa at first, soon becomea apathetic 
and drowsy; face pale; skin cold and clammy, and of an 
ashy color; the tongue dry, tremulous, and of a brown or 
blackish color, and aordcs already begin to accumulate on 
the teeth. Htemorrliages sometimea occur from the throat 
^^^ or nasal passages or other mucus surfaces, and petechias 
^^K often appear beneath the slvin. In such cases the patient 
^^B loses consciousness or becomes delirious, and may die even 
^^B in this early stage in a state of coma, or from an attack of 
^V nyncope. 

^^H ■ This period, sometimes inappreciably brief, may continue 
^^H-^one or two days, and ia terminated by the appearance of the 
^^H'^istinct false membrane which characterizea the begimiiug 
^^B' of the second stage. 

^^f It must not, however, be inferred that cases, stages, or 
symptoms, are so uniform that all the conditions of any two 
cases will bo found identical. They vary widely, but are 
recognizable by the experienced phj-sician by common char- 
I acteristics which cannot be fully defined. 

Second sta^e. The patient has generally by the beginning 
l'$f this period taken to bed, and appears really sick. The 
F eyes seem a little suffused, the clieeka red or dusky. The 
I voice sounds thick although respiration is unimpeded. 
fPyrexial indications are more pronounced. ComplrJnt i& 
f made of painful deglutition ; the parotid and submaxiUary 
I f^ands and the lymphatics of the front and sides of the 
I neck are some or all of them swollen and tender, When 
[ this swelling is limited to the parotids, the appearances are 
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often suggestive of mumps, for which the diseaee haa been 
mistaken. The neck often appears large and brawny, thsr; 
being superadded to the glandular infiltration no inconsider- 
able degree of cellulitis. The cells are filled to a greater or 
less degree with solid material, in its composition doubtlesn 
analagous to the exudation that occurs where the epidermia 
ie removed. 

This state of the structures of the neck may continue or 
even increase during this entire period. Occasionally sup- 
puration occurs, especially in eases following scarlatina. In 
cases of unusual debilitj', tills condition must be considered 
critical. Preventive means should bo employed. 

The skin in most cases feels hot and dry, in others it is 
moist. The pulse is generally accelerated and may number 
90, 100, or even 120 or more, and is soft. In those casea 
tending to malignity, as before stated, it is greatly acceler- 
ated, small, and irregular. Exceptionally, too, at this 
period, tile pulse rate is found extremely low, counting only 
from 30 to 60. This is to be accounted for by the effects of 
excessive toxemia upon the brain and nervous systeip. 
During the early part of this stage the temperature in most 
cases is high, often reaching from 104° to 105° or even 
higher, but during the first few days, in most instances, 
gradually subsides as the exudation extends. In a few 
cases it remains high, and naay even increase during the 
period of exudation. M. Farralli, of Florence, stales that 
it usually falls to the normal by the fourth or fifth day, 
though in moderately severe cases it shows a tendency to 
rise after that date. 

" The fever which ushers iu diphtheria, abates after the 
second or third day, and subsequently, in grave aa well A 
in benign casea, there may I>e little or even no elevation of 
temperature. The diphtheritic poison does not, thereforei, 
like that of scarlet fbver, exhibit any marked tendency to 
increase the animal heat. Even in profound and fatal blood 
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poisoning in this diseasej the thermometer shows the normal, 
or scarcely more than normal, temperature, so that the inex- 
perienced practitioner is apt to be deceived in his prt^noais. 
On the other Iiand, a. continued elevation of temperature 
with only moderate angina should lead the physician to 
examine for aome complication, perhaps a nephritis." (Smith.) 

The asthenic character of the disease as well as the prim- 
ary blood poisoning is not only exhibited by the temperature 
and character of the pulse, but by the appearances of debility, 
which tho patient exhibits, and by the albuminuria, which ia 
at this stage a oonimoa sj-mptom. The urino is high colored 
and scanty, and, as in other febrile diseases, is found to con- 
tain an exceaa of urea as well as albumen, with hyaline, 
granular, and epithelial casts. As might be expected, the 
patient is thirsty, though often refraining Irom drinking on 
account of pain in swallowing. Tho appetite is variable, gen- 
erally poor, and vomiting not rare, which, with the painl\il 
deglutition, often renders nutrition difficult. Vomiting is, in 
my opinion, generally to be attributed to the influence of the 
primary morbid poison on the nervous sj-stem, being in some 
sense a measure of the toxfemia. Smith regards it as fre- 
quently the result of urremia. The strong analogy of this 
effect of diphtheritic poison to other well known systemic 
poisons, for which antidotes have been discovered, is a sug- 
gestion of some weight in favor of the antidotal treatment 
of this malady, which will be brought forward in a subse- 
quent part of this treatise. 

The bowels may be constipated, relaxed, or normal. 

The mind, except in malignant cases, generally remains 
clear throughout the disease. More or less delirium, how- 
often met with, and is to be interpreted in connection 
with the other symptoms. 

The tongue in the early part of this stage is generally 
moist and slightly coated. The coating ia generally yellowish 
or grayish ; if dark colored and dry generally indicates a 
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typhoid state, and is one of the indications for BtimuU 
treatment. 

The tonsils are more awollen than in the first stage, and 
the secretion covering them more dense, yellow, and viscid. 
This condition occasions often repeated efforts by hawking 
and spitting to clear away the annoying secretion. Even the 
hawking may indicate varied degrees of violence. Upon the 
surface of the tonsil or in other parts of the pliarynx will now 
be observed the characteristic patches of exudation, of a yel- 
lowish or whitish color, elevated above the surrounding 
mucous surface, and, in proportion to their development^ 
presenting a more dense and leathery or felted appearance. 
These render the diagnosis positive. If they be forcibly 
detached, their intimate connection with the submucous tissue 
will be rendered apparent. More or less hffimorrhage follows 
their separation, which with the fibrils projecting from their 
under surface shows their connection with the capillaries 
beneath, and evinces the derivation of the membrane ftoia 
the blood by exudation. If abundant, therefore, it shows 
violent toxfemia, and the future developments will probably 
bo proportionate in severity. They further indicate by their 
fibrinous structure such a condition of blood aa leads to 
coagulation of its fibrin. Tliis state is further evinced by 
the frequent occurrence of fibrinous clots in the heart, and to 
the course of the circulation. As the disease progressea, 
these patches tend to extend their area and coalesce, some- 
times forming a continuous coating over moat of the phajryo- 
geal surfaces. Their thickness is at first constantly increased 
by continued exudation upon their lower surfaces, and hence 
their elevated appearance . If, however, the contiguons 
mucous surfaces be so swollen as to be even with or elevated 
above the edges of the merabrsnc, it appears depressed. 

By extension and coalescence these membranes sometimes 
reach the epiglottis and ary-epi glottic folds, or the larynx, 
and «ven tho lower air-paseages, constituting diphtberitk: 
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cronp. This form of disease is characterized by most of the 
Bj-mptoms of pseudo-membraneous laryngitis, or true croup, 
with which it was considered identical by Brettonneau, and 
sinco hia time by many Frencli and English authors. The 
moat recent and able advocate of their identity ia ProC 
Horell Mackenzie, JI. D,, of London. We are obliged, how- 
ever, after a careful consideration of facts, to dissent from 
this view, which will receive further consideration hereafter. 

The voice in this condition at firat becomes huskj', high- 
pitched, and is at length extingniahed. The cough becomes 
hoarse, shrill, barking, stridulous, and finally entirely aspirate 
or voicelesg. This is often called the croiipy cough, and 
never fails of recognition after being once heard. The 
breathing becomes labored, stridulous, and insufficient for the 
regeneration of the blood, hence the countenance becomes 
suffused, swollen, purple, and the eyes seem to protrude 
ftom their sockets. 

If the chest be examined, both the inspiratorj' and expi- 
ratory sounds will ho found prolonged, and the bronchial 
and vesicular murmurs obscured or rendered inaudible by 
the laryngeal stridor. The intercostal and supraclavicular 
spaces are more depreaaed during inspiration than during 
healthy breathing, and more prominent during expiration. 
The dyspncea contiones to increase and the patient suffers 
&om repeated attacks of suffocation. When these attacks 
occur, the little sufferer springs up in bed, the face is gorged, 
and livid, the expression terrlBed and indescribably anxious. 
The nostrils are rapidly expanded and contracted, breathing 
is nearly impossible by even the greatest effort, and the 
hand is often thrust into the month or clutches the throat in 
a vain effort to remove the obstruction. After a few min- 
Otea the paroxysm subsides, and a period of comparative 
repose, sometimes of several honrs' duration, ensues. The 
continuous cough and sense of a foreign body in the throat 
leads to paroxysms of vomiting, during which patches of false 
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membrane, varj-ing in size, are often ejected with consider- 
able relief to the sufferer. Death, however, from closure of 
the glottis by the exudation or by oedema has been the uanal 
result, which is only occasionally prevented by energetic timely 
treatment. Such is larj-ngeal diphtheria or diphtheritic croup. 

If, on the other hand, the membranous extension be to the 
narcs, or if they constituted its original seat, the case is de- 
nominated Twsal diphtheria. 

" In some epidemics of diphtheria the disease commeneeB 
with nasal catarrh, and this phenomenon was so common in 
the epidemics witnessed by Bretonneau that he regarded it aa 
the ordinary course of the disease. Further experience, how- 
ever, has demonstrated that catarrh of the nose is far less 
usual than was at one time supposed, and that true nasal 
diphtheria is generally due to the extension of the plastic 
inflammation from the pharynx. The disease commonly first 
shows its appearance by an unhealthy brown ichorous dis- 
charge, wbich causes abrasion, and even ulceration of tha 
skin in the neighborhood of the nostrils. Soon afterward the 
parts are covered with false membrane, which can be seen 
extending through the noae. At other times the false mem- 
branes do not reach the external orifice, but, on using the 
speculum, a few scattered deposits of lymph can be discover- 
ed on the mucous membrane of the septum or turbinated 
bones. The false membrane, however, is genemlly most 
abundant at the posterior nasal orifices " (Mackenzie.) Dur- 
ing the progress of nasal diphtheria epistaxis often occurs. 

The lachrymal duct is occasionally the seat of diphtheritic 
inflammation and exudation, causing by closure of the puncta 
an overflow of tears. Following this route it occasionally ex- 
tends to the conjunctiva. 

If it follow the tract of the eustachian tube it occasions 
complaint of noises and darting pains in the ears, and deaf- 
ness, followed, perhaps, by perforation of the membrana 
tympani and purulent discharge fVom the ears. 
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When tiie &lse membraaes begin to decay or separate, tlie 
breath Bometimcs becomes fetid and very offensive. The 
fetor is often erroueously regarded as that of gangrene. The 
products of the decay of these membranes, if neglected, may 
lead to true loeal gangi'ene of the diseased and debilitated 
Btructures of the throat. They may also by absorption into 
the eircnlation produce pytemia with its troublesome or fatal 
coDsequences. These may all be prevented by the timely 
use of appropriate antiseptic njedication- 
: If a patient suffering from diphtheria in this stage has any 
portion of the body denuded of its covering of cuticle, as 
from blisters, open sores, or surgical injuries, these parts 
often become coated with the exudation, sometimes forming 
troublesorae ulcers, occasionally, perhaps, fatal. Two chiU 
dren in the same family living in L. St., Cleveland, were at- 
tacked upon the same day with diphtheria. When first seen 
the boy had lai^e patches in the throat, much glandular en- 
largement, and upon a sore on his left ankle, a diphtheritic 
membrane well formed. The foot was hot, swollen, and ex- 
qaisitely tender. The girl, beside severe diphtheria in its 
□sual locality, had marked manifestation of the disease upon 
two sores upon the dorsum of tlie left foot. The limb, aa 
far as the knee, was greatly swollen and of an erj'sipelatous 
color. The sores were foul at the edges, with a distinct mem- 
brane covering the centre, and depressed helow the level of the 
. surrounding swollen integument. The constitutional dis. 
turbanee was very great. Under appropriat^i treatment both 
cases terminated favorably in about ten days. 

The other mucous openings, as the rectum, vagina, and 
wretbra, are likewise the occasional seats of violent diph- 
theritic disease. I have known a female patient, otherwise 
apparently likely to recover, destroyed by vaginal diph- 
tiieris. 

Occfisionally also quite severe diphtheritic inflammation 
with patches of esudation may be obse^^■ed on the buccal 
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and gingival mucous aurfaces ; upon tho lip 
beneatl] t be tongue. 

So great, indeed, is tlic dyacrasia tliat wherever in the nat- 
ure of the ease it is {jossible, there occurs this exudation of 
the fibrinous elements of tho Mood, depriving the circulating, 
fluid, in a measure, of its nutritive properties. It is during 
this second stage of diphtlieria that gangrenous symptoms 
occur, constituting ijanjrenous diphtheria. Aa before remark- 
ed, this state may result from the in'itating and poisonous 
eflTects of the matter of decomposition of the false membrane, 
upon the inflamed and weakened contiguous structures. It 
may likewise result from constitutional peculiarity or debility, 
but most frequently occurs in eases supervening upon scarla- 
tina. " The gangrene frequently supervenes with great rapid- 
itj- after the formation of the false membrane, so that in two, 
or three days a large jjortion of the pharyngeal mucous mem- 
brane may be sphacelated. In some cases there is consider- 
able swelling of the cervical glands, but this lesion is not 
invariably present. As the morbid pi-ocess becomes fullj 
developed, it is, in all instances, accompanied by a remarkabla 
prostration of the vital powers. A state of collapse com- 
parable to that which occurs in cholera, indicates the inteo' 
aitv of the blood-poisoning ; there is great loss of body-heat^ 
and the pulse soon becomes slow and infrequent. The ex-, 
tremely feeble condition of the circulation is shown by the 
pallor, coldness, and bluish discoloration of the skin, especially 
of the extremities and prolabia. The expression of the faaa, 
is strikingly altered and pinched. The patient generally dies, 
from syncope, the intelligence often remaining intact to the 
last In some cases, however, he becomes comotose, and 
occasionally symptoms indicative of profound lesions of the. 
thoracic or abdominal viscera are manifested. These cases 
always terminate fatally." (Mackenzie.) It is by no meanft 
rare during the second stage for hoTnorrkages from the pha- 
ryngeal or nasal surfaces to occur, either as a consequence 
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a or the detachment of 



• ■ Bimply of the intense local congestio 
the false membranes. 

Tbis ought, perhaps, to be attributed as much to tha 
disorganized state of the blood aa to vaacular engorgement, 

^ which is not sensibly lessened by tbe loss. The effects of 
morrhage, bo it ncvef so sliglit, in a disease so generally 
characterized by debility, is to be deprecated, as by increasing 
the debility it decreases the chances of recover^'. It should 
be prevented or arrested when possible. 

Skin eruptions occasionally occur during this stage, and in 
Bome epidemics are common among cliildren, and generally 
, consist of a I'ash upon the neck and eliest resembling that of 
scarlatina. It sometimes appears upon the face, abdomen, 

. and thighs. Neither tbe date of its appearance nor its 
duration are at all uniform. In a few cases it persists for 

( Beveral days ; in others but a few hours ; and it is seldom or 

I never followed by desquamation, like that of scarlatina. It 
usually disappears iiefore the close of this period. 

The catarrhal state, mentioned among the predisposing 

I canses, may, during this sta<;e, occasion cough from bron- 
chial or pulmonary irritation. Any catarrh, whether recent 
or otherwise, is mainly pernicious as tending to change tbe 
more common forms of the disease to nasal or laryngeal 
diphtheria, therefore any exposure to its causes should be 
studiously avoidetl. 

The duration of this stage is exceedingly various. In the 

' mildest forms of the disease it can hardly be said to exist, 

I Ihere being very little exudation, or none at all, and but 
trifling indisposition. In more violent typical eases it may 

i <«xtend through a period of five to fourteen days. 

Tbe fever of diphtheria has certain peculiarities entitling 

. -It to still further consideration. Like the fever of small pox 

I .it is, in typical cases, divided into two periods, which may 
be denominated primary and secondary, and it follows a 

I tolerably regular course. Tlie primary fever, aa before 
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mentioned, comes on rapidly,- and even in casea of only 
moclei-ate severity the temperature frequently rises as high 
as 103° to 105° F. Within twenty-four hours it begins to 
decline, and by the end of the third or fourth day the tem- 
perature becomes nearly noi-mal. This fever is tlie result 
of the diphtheritic blood poisoning. 

In cases of only moderate violence the temperature begins 
again to rise on the fourth or fifth day, and is found to be in 
proportion to the other symptoms of septiceemia, notably the 
glandular swelling, which is often attended by renewed 
exudation. As in small pox, so in all probability this seeon- 
dary fever results from the absorption of septic matter at the 
points of local disease. The effects of this secondary infection 
are more manifest in severe cases which exhibit a typhoid 
type. In these it rises less regularly, and in degree it is in 
proportion to the amount of local disease and putrefactive 
changes. In the more favorable cases the normal tcraperatore 
is again reached in a few days, whilst in ver^- severe cases it 
may continue to rise nntil a fatal termination ensues. Com> 
plications may interrupt the natural course of this secondary 
fever ; if of an inflammatory nature they may increase the 
temperatLtro ; if malignant or tending to obstruct respiration, 
the temperature will be reduced. The course ef the fever has 
been the same where the local manifestation of the disease 
was limited to a wound, as when upon the pharynx or 
larynx. 

M. Labadie Lagrave gives the following as the results of 
carefully conducted thermometric observations in fiRy-flve 

" 1st. The temperature generally rises to 104° on the first 
day, and remains at about that point for two or three days, 
without any marked morning or evening remissions. 2nd. 
It begins to fall on the third or fourth day of the disease, 
and then invariably continues to fluctuate between 99.5° and 
101.5° unless some complication develops. 3d. Tracheotomy 
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exerts no marked influence on the temperature, 4th. Ib 
favorable cases after the initial pyrexia, lias subsided, the 
.temperature never rises above 102°. A suddeu ascsnt to 
103° or 104° OD the fifth or sixth day of the disease points to 
the development of some complication ; either acute neph- 
ritis, lobular pneumonia, or acute eudocarditis," 

Either continued high temperature or a sudden rise after 
the fourth day should, therefore, lead to careful search for 
these complications, hut may be occasioned by the absorption 
of morbiflc matter as before stated. 

A few remarlis on the manner of the separation of the false 
membrane will conclude the consideration of the second 
period. Some forms of treatment cause its apparent dis- 
integration by either local or constitutional effects, or both 
combined, but reference here is only had to the pathological 
processes by which separation is effected, independent of the 
effects ol medicinal agents. Prof. RindBeiaeh of Bonn says 
of the false membraof, " It is a whitishgray, compact, felted 
membrane, which is elevated, perhaps to the height of one- 
half line above the level of the mucous membrane, and 
penetrates just as deep into the substance of the mucous 
membrane, and is most intimately connected with the latter." 
A shaiply defined boundary line separates the living tissue 
from the dead, as we can convince ourselves with the naked 
«ye, but numerous connective tissue fibres, blood-vessels, 
nerves, and elastic fibres, pass over from the dead ; tUey must 
all have separated ere the loosening can proceed. The means 
Thich are placed at the command of the organism are inflam- 
mation and suppuration. We call this infiammation reactiee, 
and unite with it the idea as though this were an answer to the 
irritation which the diphtheritic scab exerts upon the sur- 
rounding mucous membrane ; yet a portion of the byperffimia 
also may be explained accoi'diug to static principles, as col- 
lateral fluxion. The pus collects between the scab and the 
healthy parts, and always, accordingly as the fibrous bridges 
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mentioned melt down and tear, t!ie separation begins now a» 
tbe edgea, then at tlie centre. After it is eompleted an uluer 
remains bctiind wliicli is disposed to rapid cicatrization ; not. 
un frequently, however, the process repeats itself again at the 
same place ; we have a new scab, and with it anew tha 
necessity of a purulent separation, after whose termination a 
verj- considerable loss of substance remains. The cicatriccB- 
flnallj' resulting distinguish themselves by their capacity of 
vigorous retraction, so that the danger of subsequent con- 
traction of raucous membrane canals, especially of the largo 
intestine ailer dysentery, threatens so much the more, tbe 
more diffused the ulceration was.'' 

During this process, there ia no doubt, cases arc often 
complicated by blood poisoning from the absorption of the 
Septic matter formed on the under surface of the decomposing' 
membrane, in a manner analagous to that which occurs in 
surgical cases. Liability to this complication therefore must 
be somewhat in proportion to the size and thickness of the 
exudation. It is no doubt difQoult to distinguish the effects 
of this septic material in the blood from the constitutional 
poisoning by the diphtheritic virus. 

Secondary blood poisoning might be suspected from tbe 
following symptoms arising during this process. 1. High 
temperature, preceded or not by chills, followed in a ffe* 
hours by perspiration and a decline of temperature, sno- 
-ceeded, it may be, by a repetition at irregular inter^'als of 
flhills, fever, and sweating ; feeble frequent pulse, sallowness 
of the skin, and great proatratton. 2. Increased adenitis 
and cellulitis. 3. Formation of abscesses in the affected 
glands or in the joints. 4. Evidences of embolism. 

TniHD Period. The pbarj-ngeal, ftiucial, and nasal or 
other surfaces are now supposed to be freed from the exudate 
or falsa membrane which during the second period demanded 
Buch particular attention, and generally the period of coiw 
vuleecenoe baa fairly commenced. There remains littie 
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p of. the reformation of tlie membrane, and Bliould it 
I occur, the patient would stilt be regarded as in the second 
Itage. 

Usually during the process of separation of these mem- 
branous patches, in the manner described, the more violent 
symptoms abate, and in a majority of cases the patients need 
little subsequent professional care. Convalescence will 
probably tie uninterrupted if the patient have suitable nurs- 
ing, but all danger is not yet past. On fixamtning tba 
condition of the fauces or other surfaces from which false 
membranea have been removed, in the lighter cases, and, 
indeed, most otliora, no abrasion remains, and little or no loss 
of substance having occurred, no cicatrix even marks their 
former location. The swelling and injection of the mucoua 
membrane steadily subside. All local discomfort is gone or 
lapidly disappears as the general symptoms improve. 

Tbo temperature and pulse rate are nearly normal, and 
remain so. 

! appetite is becoming good, and the urine of natural 
I color and quality. The stiin has resumed its functions, and 
1 the patient is beginning to move about. The muscular 
l^reakness is still considerable, and often apparently out of 
I proporation to the preceding illness. 

Occasional ij", even in eases like the above, the heart's ac- 
P-tilon, still wealt, may show signs of failure upon any exertion, 
I and the patient may die suddenly from syncope. Ordinary 
IS grave ones, not infrequently are still liable 
^ to be affected witli diphtheritic paralysis, which will presently 
[ be discussed. 

A few cases enter this third period with trmMesome ulcers 
t «rfthe tonsils or fauces which may be slow of healing, as well 
I occasions of increasing the debility, and consequently 
^•Bgmenti,ng all the dangers incident to this state. 

In cases supcr\ening upon scarlet fever, and a few other, 
E targe abscesses of the glands of the neck are sometimes con- 
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^H tioued into or are formed during this period, and with everj 

^H care, occasionally have led to fatal results. 
^H Cases of secondary blood-poiaoning extend into this period, 

^H the patient snfferiog from grave typhoid aymptoms. These 

^M may gradually sink into a profound coma, or suddenly die of 

^M cardiac embolism. Convalescence, if it occur, will probably 

^B be slow, tedious, and irregular. 

^H faralysis is the only common, if not the emly, sequel of 

^P diphtheria. The extreme debility which is observed in con- 
nection with and foUowing severe forma of diphtheria, some- 
timea resulting in fatal cardiac syncope, has sometimes been 
regarded also as a sequel, but should rather be regarded as 

M characteristic of the disease itself 

^B Paralj'sis never occurs during the first stage of the disease, 

^M and but very rarely duriog the second. A few cases have, 

^M however, been observed during this second or membranous 

^M period, of which the following is an esamplc : 
^M E. W., aged thirteen years, attacked with diphtheria Oct 

^M 6th, 1878, was first seen on the 7th. Pqlse 108, temperature 

^M 102°, respiration accelerated, anorexia, and constipation. The 

^M countenance was dull, and deglutition extremely painful. The 

^H cervical and submaxillary glands were swollen and tender ; 

^U the faucial surfaces and tonsils were violently inflamed and 

^U were characteristically coated with tenacious mucus. Upon 

^M the velum and tonsils in several places were points of esuda- 

^M tion, and hoarseness indicated a like condition within the 

^M larynx. Within a few hours these points extended rapidly 

^1 and coalesced, presenting on the Sth an almost continuooa 

^K surface of dense, yellowish- white, felted, tough, membrane, 

H On the 9th the nostrils were stuffed and patclij-, and the voice 

^M hoarse. By the evening of the 10th the laryngeal affection 

^H became so great that phonation was impossible and the breath- 
^H ' ing difficult and stridulous. On the 11th the visible mucous 

^H surfaces were nearly covered with a continuous dense mem- 

^H branc, and suffocation seemed imminent, and but for the fre- 
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qnent inhalations of a 6ve per ceut. solution of chloral hydrate, 
mnst, in all probabilitj-j have terminated the case fatally. 
From this time to the 14th the struggle waa continuous, and 
the TBSult doubtful. 

Wherever the membrane became detached from the soft 
palate it seemed relaxed and utterlj' incapable of retraction. 
As the surfaces continued to clear up, the voice was nasal, and 
deglutition and artiealation nearly impossible from the mua- 
enlar paralysis. This palsied state was carried over into and 
through the third period, and was hardly cured at the end of 
three months. Restoration waa, however, finally complete. 
Trousseau mentions a case in which paralysis was manifest 
three days before the disappearance of the false membrane. 
The occurrence of paralysis is usually, however, during the 
early part of the third period, and after convalescence has 
progressed from two or three days to as many weeks, or even 
after thirty or forty days. The accession is always gradual 
It 18 observed by the attendants at first in defective articula- 
tion, nasal voice, or incapacity for suction. 

Deglutition is equally difficult. The paralyzed epiglottis 
allows portions of food to enter the larynx, occasioning spas- 
modic closure of the glottis and threatened suffocation. An 
attempt to swallow liquids results in their discharge in pai-t 
flx)m the nostrils, from paralysis of the muscles of the soft 
palate ; a small portion enters the air passages causing stran- 
gulation, cough, and spasm. In occasional cases the paralysis 
affects the senses, as the vision, the smell, the taste, the touch, 
^^ and also different sets of muscles, as those of the eye, the 
^K oesophiigus, the arms, legs, &g. It very rarely affects tho 
^H muscles of the bladder and rectum, and still more rarely those 
^F of the face. When single muscles only are affected, the ab- 
ductors usually suffer. McKenzie has seen two cases of per- 
manejiC paralysis of the recurrent laryngeal nerve following 
diphtheria. 
^^L Diphtheritic paralysis affecting the vision is manifested 
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TarioHBly. Some have amanrosia in variouB degrees, othsaa 
have myopia, or presbyopia, or double vision, or unequal con- 
tra<;tion of tbe pupils, aa a result of feeble and unequal seo- 
Bibility to light. Strabismus has but rarely been observed. 
Dr. Reynolds has, however, reported a case in the New York 
Journal of Medicine, May, 18C0, in which strabiamus coex- 
isted with partial paralysis of the limbs, and the pharyngeal 
and cervical muscles. 

Of the extremities, the lower are generally first affected, the 
patient experienciug more or less tingling and numbness, fol- 
lowed or attended by trembling, and an imcertain wavering 
gait, which in severe cases increases to great awkwardness (X 
■complete paraplegia. The power of muscular coordination is 
Boraetimes so deranged as to resemble chorea. The muscle* 
of the affected part feel soft and flaccid and are in a great 
measure insensible to electric currents. There is also more 
or less impairment of cutaneous sensibility. One or both 
arms may be similarly affected. 

Inability to hold the head erect shows the muscles of tttt 
neck to bo implicated, as in the case of Dr. Eeynolds' before 
alluded to, in which the head fell forward upon the chest. 

Paralysis of the trunk muscles has also been observed, 
deranging and impairing their action and likewise embarass- 
ing respiration by the implication of the intercostals and 
other muscles of respiration. Paralysis of the diaphragm in 
proportion to its severity occasions dyspncea, and if complet^ 
which is rare in tdl diphtheritic paralyses, must lead to fatal 
asphyxia. 

Tbe sphincters are also in rare cases involved and ocoa- 
sion incontinence of urine or feces. Should the bladder bep 
come affected we might expect retention. 

An unlocked for fatal result, occurring suddenly, has Bom»- 
times been attributed, with reasonable probability, to paralfr 
^is of tiie heart 

No other contagious disease is so often followed by paralysia 
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s diphtheria. Its cause has not been levealed by the vast 
labors bestowed in its investigation, and we are only able to 
Bay that it is one of the effects of the diphtheritic tosiemia. 
Brown Sequard attributed it to reflex irritation. Others at- 
tribute it to anaemia, to degenerative changes in the periph- 
eral nerves of the paralyzed parte, evinced by the disorganized 
state of t!ie nerves seen in post mortem examinations, &c. 

The pathological changes observed in the ner\-e8 are not 
probably limited, however, to the affected parts ; but being 
occasioned by the general toxsemia, rather than by any special 
local cause, are general. What relation these changes bear to 
local paralysis, often remote from the seat of membranoua 
exudations, is altogether conjectural. Sanne reports a case of 
paralysis in a child having no false membrane except upon 
the skin about the navel, and another, in which it was only 
obsei'ved upon one ear. 

The proportion of cases of diphtheria followed by paralysia 
baa been estimated by Mansord at about ten per cant. Of 
tiie 1117 cases collected, it occurred in 111. 

The ratio of eases is probably not uniform and has been 
rated as high as 15 percent 

According to Trousseau the operation of tracheotomy in- 
creases the proportion, or predisposes to the affection. 

Finally, all that is really known of this remarlcable sequel 
of diphtheria may be condensed into a single sentence, thus : 
Its accession is insidious, generally beginning in the pharj'nx, 
ia slowly progressive, continues for a variable period, and 
then still more gradually declines, and is rarely permanent 
or fatal 
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CHAPTER XI. 
DIABNOSIS. 

The diagnosis of diphtlieria during the first stage ib dif- 
ficult or impossible. There is hardly one of its symptoms or 
appearances but is common to one or more diverse diseases. 
We have stated before that the appearance of false mem- 
brane alone is diagnostic of diphtheria, hence a diagnosia 
baaed upon any other evidence, or all others combined, par- 
takes to some extent of the nature of guess work. 

Generally the physician is able at his first visit to recog- 
nize the disease by the presence of the pseudo-membrane, as 
he is not commonly called till patches in the throat have 
been discovered. When any difficulty arises, therefore, it 
will probably depend upon some deviation &om its ordinary 
man i festation s. 

The case may be diphtheria, and yet so mild in its type as 
not to occasion any membranous exudation, and therefore 
cannot be positively diagnosed. Again, the patient may be 
stricken down by such violent diphtheritic toxeemia as to 
die before a membrane forms ; diagnosis is here also impos- 
sible. 

In the first stage the question may arise as to whether the 
case is ordinary catarrhal sore throat or diphtheria. The 
known difTerences are so slight that only a history of epi- 
demic prevalence or individual exposure can throw any light 
npon the question, and the diagnosis should be simply 
" donbtlhl." 
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lo common sore throat in which the tonsils are covered , 
here and tliere with patches of a grayiah pultaceous deposit, 
easily removed, the deposit may safely be pronounced non- 
membranous, but yet leaves the case in doubt. 

Is the case to he differentiated Troni thrush with patches of 
mnguet ou the tonsils ? The spots of elementary diph- 
theritic membrane may sometimes he distinguished by the 
greater difficulty of detacliing the exudation, and the slight , 
hsemorrhage which follows its removal ; the product of 
thrush bring more easily detached and usually without 
' bleeding. 

Diphtheria has very often been mistaken for scarlet fever, 
and vice versa. Although there are here points of reaom- 
hlance, there are also differences sufficient for a pretty safe 
diagnosis. There may be fever, sore throat, and possibly 
a papillary eruption, yet neither, separately, nor all combined, 
are diagnostic. We perhaps find tiie papilla of the tongue 
elevated and red, and place this appearance on the side of 

• scarlatina. 
Fever characterizes both ; if the akin have a pungent feel, 
this too is indicative of scarlatina. In scarlatina the capil- 
laries are generally congested, and the face and skin red ; in 
diphtheria more frequently of natural color or rather pale. 
The constitutional disturbances are usually greater in scarla- 
tina than in diphtheria. The throat in the former is more 
uniformly reddened, often presenting the appearance of a, 
papillary eruption, which is not seen in diphtheria. Albn- 
minuria may exist in either disease, and cannot be regarded 
as very significant. The rashes cannot be differentiated. 

In diagnosing diphtheria from scarlet fever, the history of 
epidemic prevalence of either or both diseases, and of in- 
dividual exposure, must be considered. 

The diagnosis of diphtheria from membranous larj'ngitis 

or croup is often diificult. Usually the diphtheritic laryngitis^,, 

^V^ is accompanied by swelling of the lymphatic glands of the- 

L 
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neck, and is, moreover, often secondary in point of time to 
pharyngeal diplitheria. In croup tlie laryngeal affection is 
primary, and is not attended with glandular swelling. Some- 
times, as in a case quoted by Smith, subsequent events may 
reverse the diagnosis. **'A boy, aged two years and ten 
months, died of acute laryngo-tracheitis, lasting about four 
days. He lived in the suburbs of the city, where the houses 
were scattered, and where there had been no recent diph- 
theria. The case commenced with hoarseness, which grad- 
ually increased to a fatal obstruction in the air-passages, 
without any pseudo-membrane upon the fauces or upon any 
other visible part. The case seemed to be identical with tlie 
true cronp with which we were familiar before the occurrence 
of diphtheria in New York ; and yet it was diphtheritic, for 
two or three days after the death of the child, the two 3'oung 
women who nursed him, were affected with severe diphtheritic 
pharyngitis, with the characteristic pseudo-membrane." 

Acute tonsillitis in its onset has manj' points of resem- 
blance to the inflammatory tj'pe of diphtheria, as in both 
there is violent constitutional disturbance and acute inflam- 
mation of the tonsils. If the patient has been subject to 
quinsy, this fact will have weight in the decision of doubtful 
cases, as will also the prevalence of diphtheria in the com- 
munity. The practitioner may be compelled, at best, to oc- 
casionally endure a few hours of doubt while waiting for 
diagnostic developments. 



CHAPTER XIL 

PROGNOSIS. 

The mortality of diphtheria is without doubt exceedingly 
various in different epidemics, and is usually especially great 
in the earlier stages of its prevalence. In an epidemic which 



firevatled' iff France in 1847, the mortality ia stated by Sir J. 
K. Cormack as 91 per cent.; in tlic first qmtrCer of 1876, in 
the hospitals of Paris, as 79.75 per cent., and in the preceding 
six years as 7C.54 per cent. According to anthentic statiatics 
of the Florentine epidemic in 1872 and 1873, 881 peroona 
died out of a total of 1540 attacked, a mortality of over 
fifty-six per cent., which, Dr. Bei^iotti remarks, should be 
regarded as rather the relation of the gravely offect«d to the 
dead, owing to incompleteness of the health returns and the 
probable omission of slight cases. 

I know of no means of arriving with certainty at the aver- 
age mortality of diphtheria. As already stated, it probably 
varies within wide limits. In Prof. Smith's report of cases 
in New York, the mortality was forty-seven per cent, of 
■which he remarks, " The mortality of the cases embraced in 
the above table was probably larger than the average in New 
York practice, for several of them were seen in eunsultation, 
And their typo was severe." 

Dr. Ringer {Huston Medical aiid tiurjical Journal, Oct. Cth, 
1881), says, "According to tho Ijcst statistics at hand, namely, 
those of our own city of Boston, two thirds of all reported 
«ase3 recover, and the remaining one third die." With this 
Mackenzie agrees, saying, " It maj-, perhaps, be laid down as 
a rule that of the cases in which a definite mcjnbrane ia 
present, one third, at least, will probably prove fatal." About 
the same rate of mortality was exhibited in the recent epi- 
demic in the city of Brooklyn, N. Y. Those rates accord with 
other American and European statistics, but are believed by 
the writer to be too high for a general average, which would 
probably range between twenty-five and thirtj--three per cent 

Few epidemic diseases can bo shown to be nearly so fatal, 
even after making the most liberal deductions from these 
ascertained rates of mortal itj-. 

Since fully adopting the chloral treatment in 1875, the 
author has treated upward of 400 cases of diphtheria, well 
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diaracterizecl bj- flilae membrane, the only real diagnosfid 
feature of the disease, with a loss of less than two per cent 

In the first stage of the disease the dangers are almost 
ontirely from severe blood-poisoning, in which the patient 59 
In danger of sudden death from the toxsemia. In the second 
Btoge we have in addition to the dangers of the first, those 
arising from extension of the membrane to the larynx, or 
diphtheritic croup, and also in its later stages from septi- 
ceemia from the absorption into the blood of the products of 
the decomposing exudation. In the former case the patient 
IB In danger of death fi-om asphj-xia ; in the latter &oni 
ssthenia. 

Infants at the breast are sometimes rendered wholly unable 
to nurse because of obstructed respiration. Such cases have 
been known to be fatal, 

lihere is little doubt that in consequence of the diseased 
state of the kidneys, patients are sometimes destroj^ed by 
nnemia ; the prudent practitioner should, therefore, carefully 
regard the character of the renal secretion in forming his 
prognosis. Again, in cases of marked debilitj', either from 
anremia or any other cause, the heart's action is liable to fail. 
Debility, therefore, is an important element in prognosis. It 
is impossible to estimate the danger to be apprehended &om 
thrombosis and emboliEm, which in severe cases may ensne 
at any period of the disease. Passive congestions and pul- 
monary cedema, also mainly due todebilityor paralysis of the 
respiratory muscles, are not infrequently sources of great 
danger. I have several times known patients in these states^ 
to die as the immediate result of some exertion or excite-' 
ment, as in opposing the administration of medicine, or id 
fits of anger. 

Among the symptoms to be regarded as indicative of ex-^ 
treme Wood-poisoning, and hence as unfavorable to recovery,' 
are blueness of the skin, with coolness^ if even only of the 
Bps and extremities ; extreme debility with pallor : anorexii? 
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and perBistent vomiting ; albuminuria, especially if accom- 
panied by vomiting ; inipli;:ation of tJie oasal passagea, 
denoted by stulllng or occlusion^ with ichorous or fetid dis- 
charges, hEEtnorrhages, and feoble or obstructed breathing. If 
the cause of obstructed breathing be the invasion of the 
larynx by the specific diphtlieritic processes, the prognosis is 
most unfavoi'able. 

We should also regard a very rapid, a. very slow, an 
intermitting, or an unsteady pulse aa indicative of great 
danger ; as also a very high or very low temperature of tlia 
body. In patients affected ■with scrofula or having a syph- 
ilitic taint the disease tends to become malignant, and there' 
fore the danger of a fatal termination is extreme. 

In any case having passed into the second stage, the 
danger is very generally in proportion to the extent and 
thickness of the false membrane. With adults, other con- 
'ditions being similar, the prognosis is more favorable than 
iffith children, and for very obvious reasons. 
' During the period of convalescence, paralysis constitute! 
the chief danger, which cannot bo said to be great, unless it 
textend to the muscles of respiration or to the heart, in whick 
leases there is imminent peril. 

In all cases of diphtheria the prognosis should be so 
guarded that the occurrence of dangerous conditions, which 
«annot be predicted by the most practiced physician, may nirt 
reflect distrust or discredit upon the professioo. 



CHAPTER XIIT. 
PATHOLOGY. 

In general, during the first stage of diphtheria the fauceB 

Cent the foliowing appearances. The general mucous sur- 
appears reddened, injected, and perceptibly inflamed. In 
inalignant and secondary cases the color is more of leBB 
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dusky. The tonsils are awoHen, aiiU oftei 
facfiS are seen one or several elevated yellowiBli or grayish 
mucoiil spots, about a line in diameter. Tlie parotid, sub- 
maxillary, and oftt-n tlie cen'icai lympjatic glanda ui-e a1> 
BciTed to be swollen. The uvula, too, in cases of considerable 
severity, is elongated and enlarged, and the siibmncoua 
tissues are similarly injooted. Within a. brief period, a fenr 
hours to a day, from the beginning of the infiammation, the 
spots up n the tonsils or uvula lose their equivocal eharacter, 
and become spetilic and signtfli ..nt, ns well as diagnostic. 

These patches gradually 'jicreasa in size, become flrmer 
and tliicker from the exudation taking place lieneatU tbcm, 
appear more dense and leathery, and constitute Iho psewlt^ 
membraTie, the characteristic product of dipfitheritic inflam- 
mation. 

When well formed and removed, this membrane has & 
somewhat felted appearance, or like the buffy coat of the- 
bl,.od. When handled it feels firm, is slightly elastic, and 
easily tor.i. If acetic acid be poured upon it, it swells and 
Is rendered transparent The caustic alkalies dissolve it 
Chloral solutions partially dissolve it, and cause its speedy 
disintegnition. It is insoluble in water and in alcohol, and 
to the former yields neither gelatin nor albumen, an indica- 
tion of its fibrinous character. Its thickness varies from a 
mere pellicle to one-eighth or even one-fourth of an inch. 
Under the microscope it exhibits a fibrous structure wit^ 
numerous bacteria and cellular bodies entangled or inclosed 
in its meshes. 

These membranes are found intimatfily connected with the- 
mucous and submucous structures upon which Ihey are pro- 
duced, and as shown before, can only be detacheil by consider- 
able force or bj- the means of inflammation and ulceration. 
Occasionally the ulcerative process does not stop with tho 
fieparation of the false membrane, but gangrene results, and 
contrary to the more ordinary nile observed in the proce^ 
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tberc 19 considerable loss of tissuo. In many fatal cases the 
gangrenous process is exceptionally active, and its offi?nsiva 
odor and its destructive energy are rendered painfully manifest 
during; life, as well as upon tUe post mortem table. Tlio idea 
of tbe iineient physicians, tiiat diphtheria was gangrenous per 
se, was however derived solely from resemblance of the 
mcrabranons exudation to a bIousIi, The gangrenous process 
may be, and <loubtles8 is, generally aided or caused by the 
injection of the submucous tissues with libriaous elcmentB, 
resembling that which has esuded to form the pseudo- 
membrane, together with the use of violent local treatment. 

"Tho exudation and infiltration sometimes compress the 
nutrient vessels of the part, and thus arrest tho blood supply. 
Necrosis of the involved tissues results and leads to tho 
formation of a slough, which is, in course of time, separated 
from the healthy parts. On the slough becoming partly 
detached there is left an open ulcer of various depth and 
extent." (Mackenzie.) 

Smith attributes the result "to the presence and contrac- 
tion of the Jiirii with which tho mucous membrane is in- 
filtrated." In this manner are sometimes destroyed portions 
of one or both tonsils or tho uvula. 

The Tnode in which thesa membranes are produced will 
be readily understood by the following from Bealo on Disease 
Germs : " The transparent colorless fluid which moistena 
the surface of a superficial wound after it has ceased to 
bleed, is poured out from the capillaries, or from the lymph- 
atic vessels, or from both sets of vessels. Tliis fluid, besides 
containing albumen in solution, contains multitudes of minuto 
particles of bioplasm, which grow and multiply upon tho 
Biirface. These form fibrin and matters more or less allied to 
it, and perform an essential part in the healing process, or in 
the formation of pua, as the case may be, These minnto 
particles of living matter are present in the blood and lymph 
ia. countless numbei'S. They are concerned in the produetioa 
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'of fibrous tiseae out^de the capillaries, whitfli takes plAMlh 
■jnany patLologioal proc&saca, and also in the production of 
■pna-corpuBcles, and otUer -corpUBcIca' in the same situatioii, 
•is disease. All osudations contain theae particles of living 

"■matter. ^Wiieu the capillary vessels are distended, as in 

'that extreme congestion which soon passea into inflammation, 
'a fluid which possesses eoagulable properties transudes 
'through the stretched capillary walls. It is probalile that ia 
.fiuch Cases minute and narrow fissures result, which, however, 
■are too narrow to allow an ordioarj- white or red blood corpuS- 
•cle to escajje, but, nevertheless, wide enough to permit many 
'of the minute particles of the living or germinal mattei",th6 
■esistence of which in the blood has been already referred t6, 
■to pass tlirough. The small protrusions upon the surface Of 
Hhe white blood corpuscle might grow through the capillary 
'"walls, become detached, and pass into the tissue external to 
Jthe vessels: Such minute particles of living matter external 

to the vessels, being surrounded with nutrient pabulum, and 
•fltationary, would grow and multiply rapidly, while a similar 
-change would of course go on in the now stagnant fluid in 
'the interior of the capillary. Some of these active 

living particles may be so small as to be invisible bv a powflr 
^magnifying 5000 diameters. I have seen such particles less 
'than the 50,000th of an inch in diameter, and have no reaSMi 
. ' -whatever for assuming that these are really the smallest tbAi 

The bacterian bodies found in these membranes may bo in 
' great part derived from the blood, the tissues. Or the air, In 
' ' iill of which under favorable conditions they are shown by 
■• this distinguished author to abound ; and of the same varie- 
'ties as that of which Eberth declared, '-Wkkoiit microcoed 
' there can be ?u> diphtlteria." Bealc further states that he finds 
< vegetable germs in every part of the body, and that *bey 
'probably exist there from the earliest age and in all states iff 
*fceftlth;thafc milliooa are dlways present on the dorsum'itf 
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ithe tongue and in thealimentary canal ; tbat'if in their actitb 
'and not in a germinal state they be introduced among thfe 
Jiving matter of healtliy tisanes they will die. although their 
Minute germs which escape rteuth may remain embedd^ in 
the tisanes in a perfectly quiescent state. 

Senator considers the minute round bodies described by 
Oertel aa Spherical bacteria, to be the spores of the Lepto- 
'thrix buccalis, and says the same fungi are fotmd in diph- 
'theria as in stomatitis. By other competent observers the 
bacteria of diphtheria are found in no way different from 
'those observed in small pox, typhoid fever and vaccina, 
"Although these bodies abound in the membranous exudali 
of diphtheria, their origin is not obscure, nor do Ihey stand 
in a causative or other necessary' relation to the disease. 
' These membranes, excreted from the blood, are shown nnder 
the microscope to be composed of fibrinous bands, in tbe 
spaces or interstices of which are found abundance of bac- 
teria and numerous cells and granular matter fts before stated. 
"No certain and invariable chemical or microscopical differ- 
ence has yet been established between the pseu do- membrane 
of croup and that of diphtheria. The difference universally 
recognized is this : that while the croupous membrane lies 
' npon the mucous membrane, and does not penetrate it, that 
of diphtheria, in the localities where it most commonly forms, 
" namely, upon the buccal, faucial, and larj-ngeal surfaces, 
'penetrates and becomes blended with the mucous mbmbranB, 
80 that it cannot be detached by force without the risk of in- 
'Juring this membrane, and lacerating its vessels; moreover, 
' by its presence in the mucous layer, it is apt to obstruct oir- 
'<iulation in it and cause ulceration, even in the submucous 
■tissue." (.J. Lewis Smith.) 

' The septiciemia previously alluded to, most frequently occurs 
tn cases in which, from decomposition of the membrane arid 
' the blood exuded beneath it, the exudate has assumed a dark 
' color and become friable, causing ichorous discharge ancl-fet6r 
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of the breath. Absorption of this discnsetl material causes in— 
flammution of the Ij-inpliatic vessels and glands, or iixieasci 
adenitis, whitL ako oL-ciisions ioflaniniatiou of llie feiiglund- 
ular structures. Oii section the glands appear I'cdder llino. 
natural with evident increase in their cell elements. The sur- 
ronnding tissues are found infiltrated with serum and pus- 
cells. The parotids and submaxillary glands are sirailary 
affected and frequently contain small collections of pus. 
The bronchial tnbca arc almost always more or Igeb inflamed, 
and in some cases are the seat of membranous exudation 
which often extends to those of smallest calibre, and in thcE& 
cases fibrinous bands extend into the alveoli, forming a 
network containing pus and at times blood corpuscles aod 
bacteria. 

The lungs are generally somewhat engorged and redcmatons, 
especially at their bases. Pneumonia of a low type is bIeo- 
quite common, and may be cither lobar or lobular, catairhuL 
or diphtlieritio. 

The heart may appear healtliy, but in de.Ub from toxsemia 
its tissues are found soft and friable from fatty or granular 
degeneration, and of a color that has been compared to new 
leather, or coffeo and milk. In some cases its chambers con- 
tain fibrinous eoagula of antemortem formation, and a not 
infrequent cause of death. Similar eoagula arc found in iLo 
larger blood-vessels, blocking up the channcla of the c-iix'ula- 
tion. We cannot avoiil again calling attention 1o the con- 
stant tendency manifested in diphtheria in almost everj- local- 
ity, to the coagulation of the fibrinous elements of the hlood. 
The loss from the circulating blood of the fibrin abstracted* 
by this coagulation within the glands and hlood -vest els, oA 
well as upon the surfaces of the body, greatly impnveriBhc* 
it, and, with its impairment or decomposition within the 
bloodvessels, is chiefly tlie cause of its comparative incoas- 
nlability when abstracted by phlebotomy. Back of this lies, 
of course, in a causative relation, the original septicEemia 
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I by the subtle contagium generated in the boily of 

10 other person previously affoeted with the disease. 

'hia great loss or destruction of fibrin robs the blood of 

its vital and nutritious properties, and in connection with 

other eflbcts of the blood poison is doubtless the cause of 

the ever noted asthenic phenomena of the disease. 

In 1S73 Dr. Jobnson, as quoted by Mackenzie, put forward, 
aa the result of a careful comparison of many accurately re- 
corded cases, the view that cardiac thrombosis io of very fre- 
quent occurrence in cases of diphtheria, and is a very fertile 
cause of tboir fatal termination. He also deseritied in detail 
tho physical signs by wJiich its occurrence might be diag- 
nosed diu-ing life. These views have been controverted by 
M. Collandreau Dofreeso, and the phenomenon attributed to 
antceedent cardiac disease, rather than to the diseased state- 
of the blood ; but be it observed that it is not in the Leart 
nlono t!io tendency to coagulation exists, but it is manifested 
also in the lungs, tho glandular structures, upon the raucous sur- 
fiicea, and upon wounds, and very probably throughout the vas- 
cular sj-stcm ; showing, in the autlior's judgment, the antece- 
dence to belong to the blood and not to tho heart. Again, Ihia 
condition cf the blood is shown in the earliest stages of the- 
se, beloro the periotl of cardiac eomplicationsor thrombosis. 
is manifested, and is one of tlie evidences before noted of pri- 
mary blood-poisoning in diphtheria, and points significantly to- 
Buch hjematiea as remedies as are known to possess the power 
pf preventing sue! < coagulation and of thus limiting the foiina- 
Idon of an exudation. 

Tho brain manifestations depend largely upon the mode of 
dying. If death be from asphyxia, there are found lenous 
congestion with minute extravasations of blood. Pus and 
lymph may be found uixin its mombraues in cases of severe^ 
.toxcemia, and certain degcnerati\'e changes have been ob- 
Ben'cd in llio peripheral nerves and muscles affected h\" diph- 
^^^ Jiieritic paralysis. ;M. Ciiarcot found certain nerve cylinders. 
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from a paraljzetl palate, nearly or quite destitate of mednllaiy 
matter, and to c»ntaiD fatty granules of elliptic form, Bomeof 
which were nucleated. 

Neither the liver nor spleen have been shown to present 
any uniform lesions chai'acterizing the disease. 

The kidneys are more frequently found affected than any 
■other internal organs, as from their anatomical situation and 
phj-aiological function, ns well as from the toxsemie character 
of the disease, they seem more exposed and overtaxed than 
■any otiier viscera. 

' The blood in diphtheria, as before remarked, exhibits de- 
rangements, such as, from the disease phenomena noted, 
imight reasonably be expected. From its necessary poverty 
■Of fibrinous elements it forms but an imperfect, soft, ill-de- 
Sned coagulum. In eases of death by asphyxia from the 
■laryngeal form of the disease, as might be inferred, it i» 
blackish from excess of carbonic acid. Some observers have 
■noted an undue proportion of white blood corpuscles in diph- 
•theritic blood, as in other forms of asthenia, as aniemia and 
chlorosis. It has also been otoerved to show ovidencca (rf 
■decomposition from the effects of the diphtheritic poison, by 
■the abnormal accumulation of dark -colored debris. In 
many of the organs are found small exudations of blood, as 
already observed. These are most constant within the en' 
Tiium, and are common in the lungs, the kidneys, and the 
spleen, and have been observed in the coats of the stomach 

" The most cursory studj- of the general pathology of 6ipb- 
theria siitlices to assure us that it is an acute general diseuM 
with certain local manifestations. The primary septicamu 
is due to the specific poison, but absorption fVom the decoiDk 
posing lymph is, no doubt, a cause of xecondary infection. In 
all cases, the attack is associated with sorao degi-ee of c<Hwtl> 
tntional disturbance, while in the severest forms there is ex* 
iretae disorganization of the blood, and consequent implicft' 
tion of nearly eveiy tissue of the body. The general infeo» 
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tfOn is shown at a very enrly stage, as well aa at a period 
when the local manifestations have disappeared. Besides the 
constitutional disturbance, by which the attack is ushered in, 
there is the frequent derangement of the renal function, the 
marked prostration of strength, the functional disturbance of 
the heart, and, at a later period, the extensive implication of 
the nervo-musciilar system. The local sj-mptoms — the false 
membrane, witli its parasitic growths — must be looked upon 
BB the first (?) evidence of constitutional poisoning ; in fact, 
^H SB the first of the secondary phenomena." (Mackenzie.) 

^^R Having shown diphtheria to be, as defined in chapter I., an 
acute, infectious, specific, febrile, disease, depending primarily 
upon infection of the blood, manifested not only by general 
iymptoms, but also by a peculiar and often dangerous speoiflo 
iiifianunation ; and having descritied the type and course of 
both, and the pathological phenomena they severally exhibit ; 
snd also the complications incident to the several types and 
stages of the disease, with their significations and tendencies ; 
there yet remains for us to consider its treatment This will 
be done under the heads of General, ^Therapeutic, and Pro- 
|diy lactic treatment. 

The remarkable mortality hitherto exhibited by diphtheria 
iinder all the various modes of treatment hitherto practiced, 
Amounting to from twenty-five to ninety-one per cent of the 
persons attacked, as estimated by several of the most trust- 
worthy modem observers and authors (See Chapter XII), 
^^ ^ves to this portion of our work peculiar interest and im- 
^^Lportance, and is a BufBcient warrant and excuse for putting 
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forward and defending the peculiar and Dovel inoGte Ol 

peutiu treatment introduced by the author, and herein first 
given to tlie profession. 

Without disavowing the ordinary motives prompting to 
research and labor, Ihe writer distinctly claims the ubief 
motive in view in giving these pages to the medical profes- 
sion is a desire to diminish tbe sum of humau sulTcring and 
the ravages of death from this fearful malady. 

As diphtheria is a disease manifested by great deprcssioa 
of the botlily powers, the general treatment should be sup- 
porting. The patient should be placed in tbe best available 
apartmaiit, whieii should be large, cheerful, ivell-lighted, well- 
ventilated, and well-warmed. As a general rule the tempera- 
ture should be such as is most comfoitable to the patient, and 
bence should bo varied in different stages and cases to graliiy 
his demands. The limits of variation maj- pmperly bo be- 
tween 60° and 76°F. When the larynx is invaded, moisture 
diSused in the atmosphere of the sick room is of signal 
benefit. 

"Whatever be the means of ventilation, keep the air pure 
and sweet, and its odor may be rendered agreeable by the 
nse of pleasant perfumes. Keep the patient out of cold 
drauglits. ' 

The food must be not merely nutritiouB, but nicely pre- 
pared, fresh, and agreeably flavored. It ma}' consist of 
Bweet or buttermilk, e^s, tender beefsteak well hashed 
while raw, and lightly cooked, semped beef, beef-tea or 
essence, egg-nog, milk-punch, soft cream-toast, rice thoroughly 
cooked, rice water, toast water, &c., and given regularly abd 
firequently, day and night, in such quantities as are WoU 
borne. A little lime water ( 3 ifwf 3 iltoj i) renders sweet milk, 
it is thought, more digestible. Food may be disrelished or 
swallowing very painful, still it should be given in some 
eligible form, or by encmata if that bo the only available 
way. Moat children will drink freely of cold fresh milk or 
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5)utt6rtailk ; if, however, it agree botter, let it bs warmed. If 
millt be taken freelj', especially if a little raw egg with sugar 
he added, no fear need bo entertained of want of nutrition. 
■A high authority has recsntly stated, " There arc few cases 
■ of dipiitlieria in which systematic fcediag docs not constitute 
the most important part of the medical treatment." 

In cases of marked anorexia, or of continued nausea and 
vomiting, to force into the stomach largo quantities of food 
-only to b3 ejected, cr that can at best bo but sparingly 
assimilatefl, is dangerous and reprehensible, and hastens 
rather than retards the rapid emaciation, and lessens the 
patient's chances of recover}-. This is true ctiually with 
adults and children. Among the Litter arc found many who, 
torn to rule, have never baen taught proper subjection to 
authority, and hence arc, by most emphatic exhibitions of 
will, in tho habit of controlling all about them b}- the force 
■Of unreasoning passion and resistance ; and, also, the timid 
.and over-sensitivo class, who, from their loathing of foot! and 
meOicine, painful deglutition, enfeebled powers, and unwonted 
lenrroundings, are bereft of their accustomed docililj'. Both 
these classes of children, when crowded by force, often resist 
absolutely necessary treatment with so great excitement and 
physical exertion as greatly and dangerously to exhaust their 
{irostrato powers, thus inureasing the imminent perils of 
•disease. 

Here arises a necessity for discrimination and the exercise 
■of tact, often more potent for good than drugs, or even food 
administered unwisely or forcibly. Yield what is necessary 
in order to conquer peacefully, A little gratification of some 
'longing desire, a little praise or sympathy well expressed, a ■ 
little quiet repose, a Arm look or word, or expressive gesture, 
■or the exercise of any of the nice arts that spring spontane- 
ously from the breast of sympathy or affection, will some- 
■times remove mountains of opposition, and are not to be 
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Make the necessary food and medicines as agreeable i 
possible ; manage the patieata well, and they will submit to 
necessary general or therapeutic treatment. 

SioapismH to the epigastrium or spine for older patients, or 
bits of lint or brown paper wet with chloroform or chloroform 
liniment and held in place with the hand a few moments, 
and, for children, spico poultices containing half a dmchm of 
chloroform, are well borne and beneficial. A small glass of 
lemonade, iced or hot, as is thought best, or a litte freshly 
prepared tea or coffee are to he commended, as also are any 
aromatic mint or ginger teas. Recourse may also be had to 
the remedies advised in chap. XVI, or the formulae appended 
to this volume. 

In every case of marked debility, and such constitute a 
Targe proportion, the use of alcohol is indicated, in quantity 
proportionefl to the condition and age of the patient Three 
or four drachms of brandy or pure whiskey in twenty-four 
hours for a child of three or four years, given in punch or 
milk and egg mixture, may suffice in cases of only ordinary 
depression. In similar conditions an adult may take an 
equal number of ounces. Attacks of fainting, irregular, very 
slow, or very rapid pulse, sighing, great pallor or duskiness 
of countenance, or stupor or delirium, are each among the 
symptoms calling for a more liberal administration of this 
claBB of stimulants, regardless of body heat. If, however, in 
cases of high temperature with rapid pulse, these he increased, 
the stimulant is of doubtful propriety, and had better bo 
diminished or suspended. 

The chai-acter of the pulse should be carefully noted as 
one of the chief criteria in the use of any form of alcobolia 
stimulus. From the overwhelming effects of the severe 
toxiemia of diphtheria, manifested by feeble action of the 
heart, or the occurrence at any period of the disease of great 
azbaustion, it should be given /iiero^y ,- in great emei^ 
unsparinijly. 
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The patient's clothing aud that of the bed should be 
changed daily, and ofbener if they become soiled, and ex- 
cremeotilious matter immediately removed. Time must be 
given the patient for sufficient sleep, especially during the 
night. 

No persons except necessary attendants and nnexdudable 
relatives should be allowed to visit the siuk room. All un- 
pleasant odors, especially from the kitchen, must be excluded, 
and the most rigid order and quiet enforced. 

The patient should have a genera! tepid sponge bath once 
or twice a day, following which the sldu, if hot and dry, may 
be rubbed with a little olive oil, to which may be added a 
few drops of carbolic iwid or agreeable perfume. If the skin 
be too much relaxed, the bathing should be with alum-water 
and alcohol. 

Other details of the hygienic treatment are omitted as 
needless for intelligent doctors into whose hands only, or 
chiefly, is this volume expected to find its way. 
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THERAPEDTIC TKEATfilENT. 



An eminent writer says, " Few diseases more severely tax 
the therapeutic resources of the physician than diphtheria," 
"Why ? It is, as stated, because " ho has to deeise and carry 
out innumerable little details — hygienic, dietetic, and medi- 
cinal — which do not admit of description, and yet, upon the 
minutisc of which, success or failure depend ; because, too, of 
its various types and degrees of violence ; and mainly, I 
Apprehend, because the records of diphtheria disclose no 
authoritative, established, generallj' acknowledged, or even 
reasonably successful mode of treating the disease. 
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The diversity of the therapeutic measures adTOCated 
amouotB to little less than confusioa, and tends to beget the 
prevailing distrust of all authorities and all remedies, and to 
drive each individual raemljer of the profession to trust him- 
eelf to "devise" from his own resoui'ces, measures of treating 
the symptoms of each individual case as they may occur. It 
may appear to some to be a reflection upon medical science, 
to be 90 barren of acknowledged foots, as to be forced to Buoh 
an acknowledgment in so vital a matter. Such, however, ib 
not the fact. Medical science is not a revelation, like 
theology ; nor demonstratively exact, like mathematics ; nor 
BO iialpablo as physics; but, like chemistry and electricity, 
has grown from the minutest germ, into a structure so stately 
as to rival all its contemporaries. In this stately edifice 
each stone is a golden fact, worked out irom the quarries of 
eternal truth by patient research and careful obser\'ation. 

From its verj' nature metlical science can never be com- 
plete, but must be ever progressive, and this state of inhar- 
mony and unrest is only the earnest of progress. It is 
unreasonable to expect the votaries of this science to rest 
quietly in the presence of a mortality so appalling as is 
disclosed in the records of diphtheria. Inaction would be 
disreputable, non-professional, criminal. The search for a 
better, for a specific therapy in diphtheria will continue 
despite the taunt of "a hobby," ignoring a blind deference to 
the dead past, refusing servile submission to the dogmas of 
the present, until the goal is reached, and the prize shines in 
the diadem of the victor, embellishes the great temple of 
medical science, and becomes a blessing to the human race. 

All honor, we say, to Bretonneau and his compeers, the 
heroes of general and local blood-letting, of blisters, of caustics 
to the pharynx, and of mereury. Dr. Bard wrote, " But al- 
though I consider mercury the basis of cure, I do not by any 
means intend to condemn or omit the use of proper alex- 
ipharmics and antiseptics," 
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These authors of the paat belonged, as leaders of medical 
thought, to their own day and generation, and not to ours, 
and if we judge them by our own standards we judge them 
unjnatly, because the march of progress Las been forward. 
Occaaionally only, in this age, can be found an irrational 
advocate of mercurial treatment, whilst, with our better 
knowledge of the asthenic nature of diphtheria, the blood- 
letting and blisters, with all other depleting measures, we of 
the present day treat as madness. A few high names may 
still be quoted in advocacy of strong caustic applications to 
the throat, among whom we may mention West, Bouchul^ 
Trousseau, Slade, Oertel, and Aitkin. Fortunately for the 
interests of humanity, aa well as in honor of the medical 
profession, in obedience to the advancing sentiments of the 
age, these and all other violent measures of treatment are 
being abandoned. 

With regard to the want of harmony in modes of treat- 
ment by different practitioners, J. L. Smith writes: "The 
wide discrepancy which exists in reference to the proper 
therapeutic measures, receiveq partial explanation from the 
Tact of a wide difference of Opmion as to the nature of diph- 
theria and its mode of commencement, but is more often due 
to the fact that statistics of its treatment afford very unrelia- 
ble and often conflicting data, by which to determine the 
proper medicinal agents 

" For scarcely anj- other disease presents such a diversity in 
type 88 diphtheria, from cases so mild that nearly all recover, 
■whatever the measures employed, to those so severe that a 
large proportion die under the best possible treatment, and 
this difference in type may be observed in cases occurring at 
the same time in a great city like New York, or even in the 
cases, which two physicians, practicing near each other, may 
be called upon to treat Hence, one physician recommends 
with confidence a medicine or mode of treatment, aa eminent- 
ly snccessful in his hands, of which another physician of eqnal 
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experience speaks disparagingly. The theory relating ti> 
diphtheria, which, in my opinion, has of late years done most 
■ harm, is that which attributes it to low vegetable organisms, 
visible under the microscope, which alight upon one of the 
eitposecl surfaces, usually the fuuces, where they excite a 
local inflammatory action, and if not promptly destroyed, are 
apt to penetrate the tissues, enter the blood, and establish a 
constitutional disease. Acceptance of this theory evidently 
leads to the employment of parasiticide medicines, the so- 
called antiseptics, or antiferments. externally and internally, 
to arrest and destroy the vegetable growth, their local use 
snfBcing, according to the theory, in the early stage, when 
these organisms have passed no further tlian the surface ; but 
their internal uBe being required in addition, if the malady 
have continued longer, and the disease have become generaL" 
Therapeutic treatment is divided into local and generiU or 
constitutional. 



CHAPTER XVL 
LOCAL TREATMENT. 



We have already incidentally alluded to the " savage ener- 
gy" of the local measures advised by Bretonneau and others. 
The propriety of local treatment of its local manifestations 
is not to be questioned in diphtheria, any more than in other 
constitutional diseases with local manifestations, as in 
syphilis, Bcrofuia, rheumatism, mumps. We must be carefol, 
however, to put only a cautious and limited trust in our local 
measures', as some in use only increase the local irritation, 
and none are curative of the constitutional affection. Dr. 
Eristowe, in the Medical Times and Gazette, 1859, maybe 
regarded os leading the modem sentiment on this subject. 
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He says, " 1. That the throat affection is merely a local evi- 
dence of a constitutional disease, which ia unlikely to be 
arrested ia its progress by any treatment directed to the 
secondarj' manifestationa only. 2. That the throat affectioa 
rarely kills, except by involving oi^aos, such as the trachea 
and deeper tissues of the neck, which are beyond the region 
of the possible influence of such agents. 3. That if the 
theoretical correctness even of such treatment be admitted, 
the application of remedies to the surfaca of a thick false 
membrane, with the hope that they may affect the adjacent 
mucous tissue, is not only clumsy, but, as regards the object 
intended, practically useless ; and that tile prior foriiible 
removal of the membrane from the entire surface, in order to 
their efficient employment, is unjustifiable in the early stage, 
«vea if possible, and is likely only to be followed by in- 
creased inflammation, and reproduction of faise membrane. 
Of coui-se, if a gangrenous state of the tonsils, or any other 
local complication, supervenes, such topical applications as 
are commonly had recourse to in like conditions of the throat 
shonld be employed." 

Mr. Wade, in 1862, expressed the conviction that interfer. 
ence would neither prevent the reproduction of the false 
membrane, nor prevent its extension to the larynx. Green- 
how's maturcr views may be inferred fVom the following 
language : " I very soon discontinued this rough local 
medication to the tender and enfeebled mucous membrane. 
The propriety of this course became evident at the very first 
post-mortem examination I had the opportunity of witness- 
ing, and has been confirmed by my subsequent experience." 

Dr. Hartahorne recommends the use of hydrochloric acid 
and honey, equal parts, painted over the surfiioes, or diluted 
and used as a gargle, also creosote in glycerine ; Hmo-water j 
ice ; and the inhalation of lime-water steam. 

Aitkin advises warm fomentations externally, and the in- 
halation of water vapo"- vrith acetic acid : he also thinks a 
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gargle, composed of a fluid dmchm of diacetate of lead hi 
eight ounces of roaewater, may be of service, but says gai^les 
must not be persisted in if pain be caused by tlieir use. 
'■ Tile tincture of the perchloride of iron is now fully recf^- 
nized as having a lietieflcial local as well as general effect, 
and may be advantageously combined with quinine." He 
advises that the throat be syringed with a solution of per- 
chloride of iron, and that tho exudation be painted with a 
strong solution of the same, and also recommends a single 
efficient application of nitrate of silver, or equal parts hydro- 
chloric acid and water, and considers useful a' gai-gle of 
medicinal carbolic acid, one part in a hundred. 

Cohen does not think highly of local ajqjlications or 

Fothei^ill recommends the free use of nitrate of silver, 
as also do West and others. 

Oertel, in Ziemssen'e Cycloptedia, says, '■ In diphtheria 
we have to deal at first with an infection which is localized, 
and afkirward with a general disease resulting from this, 
out of which may ultimately be developed stiil a later infec- 
tion of various organs." As disinfectants, to be used with 
the atomizer, ho advises chlorate of potash, salicilic acid, 
and. in the more advanced septic states, permanganate of 
potash. (See formnlEe at end of volume.) 

Prof. Smith says the object of local treatment is "to 
reduce the inflammation of the mucous surfaces, and destroy 
the diphtheritic poison, and contagious properties in the 
pBCudo-membrane, and to destroy the septic poison, and 
prevent its absorption, if any forms. Irrigating applica- 
tions, the use of the sponge or other rough instrument for 
making the application, should lie avoided as likely to do 
harm." lie advises the application to be made with a large 
camel's hair brush, or better, for moat mixtnres, with an 
atomizer. 

In laryngeal cases he considers lime-water spray the most 
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effldent, and reports seven recoveries in twenty-five cases 
thus treated. He advises the inbalationa to be nearly con- 
tinuous. For cleansing and disinfecting the nasal passagea 
he advises Form. No. 8. A very excellent spray solution may 
be made by the mixture of lime-water and carbolic acid. 
Favorable effects are reported from dusting the affect«d parts 
finely with waslied or sublimed snlphiir. 

Prof. M. Mackenzie writes, "In fact, the profession has 
given up the use of caustics altogether," and in r^ard to 
various astringent applications, as tannic acid, powdered 
alum, and tincture of the chloride of iron, " The disease is 
sometimes checked by this class of remedies, but on the other 
band they sometimes irritate the throat — especially if there 
is much hyperiemia — and frequently increase the nausea and 
dislike for food which are so common. I now seldom use 
these drugs with the exception of iron, whicb when employed 
as a constitutional remedy also acts topically." 

The objects had in view iu the local treatment of diph- 
tberia may be thus briefly summarized ; 1st. Cleansing the 
mouth, throat, and air-passages ; 2d. Disinfecting their secre- 
tions ; 3d. Allaying inflammation by promoting secretion ; 
4tb. The solution of the membrane or its detachment. 

Two, three, or even all of these indications may be more 
or less perfectly fulfilled by a single remedy. Thus washing 
the mouth and throat thoroughly with warm water or weak 
solutions of chloral hydrate, borax, or chlorate of potash, 
purifies the surfaces, measurably disinfects the secretion, 
and promotes secretion and the detatchment of the false 
membrane. 

But it is well known that sick children are very generally 
refractory, and by reason of perverseness, fear, or nervous 
irritability, or ail combined, refuse to gargle, and resist 
any efforts to wash thoroughly the mouth, throat, or nasal 
To force them into submission is to exhaust the 
strength and vitality, already, it may be, alarmingly de- 
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pressed, and whicla are so necessary to any eatisfticto^ 
treatment, and to recover;-. Let there be no occasion given 
the little sufferers to either fear or fight their medical atten- 
dants or nurses — rather let' them be coaxed, cajoled, or 
hoaxed into tlie use of the best available measures. 

Some quietly submit to topical applications with a lai^ 
soft camel's hair brush, which sLiouIrt be rinsed in hot water 
as often as it becomes loaded with the viscid secretionB, 
For use in this manner or for gai^ling, formulas Nos. 2 and 3 
are specially recommended. 

For cleansing and disinfecting the nasal passages when 
Invoh'ed in the diseased action, inject three or four times A 
day the weaker solutions- Nos. 6 and 7, or Prof. Smith's 
eolution No. 8. 

Avoid caustic and irritating applications, as they greatly 
flggravato the local mischief by coming unavoidably in con- 
tact with and destroying parts of tlie pharyngeal and laryn- 
geal surfaces not yet invaded by the exudation, thus making 
new foci for the appearaoce and diffusion of the membrane ; 
by impairing the ability to take nourishment, and, from the 
pain thej' occasion, engender opposition and strife on the 
part of the patient ; and increase the absorption of septic 
matter. 

No other local application has proven of equal value in my 
practice with cMorai hydrate. I have used it constantly and 
exclusively for the last six years in every form of the disease, 
and in not less than four hundred cases, and can confidently 
affirm its great superiority, if not its specific control over 
membranous exudations, especially when used constitutioir- 
ally at the same time. 

In cases of but ordinary violence in which the air-paasi^es 
are not invaded, the contact by gargling and swallowing, or 
simply swallowing the solution prepared for internal nse 
hourly, prohibiting drink or gargling for five minutes after 
the administration, proves quite sufficient ; both the local 
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and constitutional ej-mptoms bcgmoiug in a few hours to 
abate. Tbo average Juration of such casea has been about 
four days, esceptionally longer or less, witli do other medical 
treatment. The ordinary sequelae rarely occur to retard the 
couvaleseenoe io these cases, the proportion thus affected not 
being above two or three percent. 

Wlion the nasal passages are involved in the diphtheritic 
process, as evinced by the symptoms detailed, they should 
be carefully cleansed and disinfected by sjTinging with weak 
solutions of chloral every four hours. (Formuhe Nos. 6 
and 7). 

Begarding the topical use of chloral, Prof. Mackenzie says, 
"It was first recommended by Dr. Accetella, and subsequently 
by Dr. Ferrini, of Tunis, and has since been highly extolled 
by Dr. Ciesare Ciattagli, of Rome, and Dr. Massei, of Naples. 
In this countri' (England) it has been employed with great 
success by Mr. Hughes Hemming, of Kimbolton, to whom I 
am indebted for its recommendation. Mr. Hemming uses 
the syrup of chloral (gra, xxv in 3 i) and directs that it 
should be emplojed every hour or two. It does not, as 
a rale, cause any pain, and the nurse can easily be taught to 
apply it. Mr. Hemming observes that 'whilst it rapidly gets 
rid of the fetor, it is beautiful to see the membrane loosen 
and come away, leaving a healthy surface underneath.' 
This remedy has also been very successfliUy used by Dr. 
Charles Hemming, of Bishop's Waltham." 

The following testimony of the remarkable efficacy of 
chloral, topically applied, is bon>e by Dr. Rokitansky in the 
Medicinisch-Chirurgische Rundschau, Nov. 1878, as quoted 
by the American Journal of Medical Sciences, April, 1879. 

"Dr. Rokitansky baa used a 50 percent solution of 

IicMoral in three cases of diphtheria which had resisted the 
usual remedies, such as salicilie acid, carbolic acid, &c., and 
everj- time witli the same results. The solution was applied 
every half houi' with a caniei'a hair brush, and caused very 
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little pain, except in one cose where the tongue was thic^y' 
coYered with a laj'er of diphtheritic matter ; here a very con- 
siderable secretion of saliva was always observed immediately 
after tJie application, and the pain ceased entirely after a few 
momenta. In the other two patients, in whom ijoth tonsila 
were partly covered with the diphtheritic membrane, the paia 
was insignificant 

"After the solution had tieen applied three times, i. e., one- 
hour and a half after the first application, large pieces of the- 
meinl)rano could be easily removed with the brush. The- 
underiying portion of the mucous membrane was red and. 
covered with fine granulations. As soon as the normal tis- 
sue could be seen, weaker solutions of chloral were gradually 
used during a week, at the end of which the patients had 
entirely reeorered." 

I have rarely used for the last five or six years any other 
topical treatment within the throat, and therefore feel qual- 
ified to indorse the preceding testimonials of its remarkable 
efllcacy, and to recommend chloral for this purpose aa more- 
effective than any other remedy. According to my observa- 
ttona it will not only cause a rapid separation of the false 
membrane in mass, but so act upon it also as to cause 
its disintegration, thus depriving it of its structural cliarae- 
ter and much of its power for mischief In this manner the 
exudate can often be defibrinatcd as fast as transuded, and 
its membranous or structural character be prevented. 

Its local application should be by means of a soft pencil 
of camel's hair or a feather, and when the ponstitutional 
treatment is also by chloral, and timely, wiil seldom be 
required and need never to be repeated more ttian two or 
three times a day, and in strength of from twenty to fifty per 
cent. 

The patient, if it be agreeable to him (but not otlierwise), 
may be allowed to take small pieces of ice frequently into 
the mouth as a means of allaying tliirst and morbid lieat and 




TREATMENT. 91 

It is thought by some also to have the effect some* 
times of reducing the local inflammation and awelling abont 
the faucea. Thia, however, there ia ample ground to doubt, 

»and when we consider the nature of the disease, and the- 
peculiar low grade of the inflammation, there is good reason 
to fear harm IVom its effects upon the obstructed capiUariea 
of the parts, by cutising in them a decrease of the already 
low vitality ; and also by favoring further fibrinous coagula- 
tion within the capillary walls, and in the contiguous cellular 
and glandular atractures. 

The external use of ice by means of ice-bags applied to 
the neck, although reputably indoreed, for the preceding 
and other self-evident reasons, can only be potent for evil, 
and is unwarrantable. 

Poultices and fomentations are also advocated by many 
physicians, but in my obaervatioQ have not proved hio^ly 
beneficial except in larj-ngeal cases, in which they are of 
great value when carefully applied. The use upon the neck 

• of lai^e slices of fat pork is also recommended, but is re- 
garded by the author as not only useless and filthy, but mis- 
chievous. The neck should in all cases be enveloped in sev- 
eral thicknesses of soft, dry flannel. If there be much adenitis- 
and cellulitis, the most efficient application is. in the author's 
estimation, a combination of equal parts of tincture of iodine, 
glycerine, and a fifty per cent, chloral solution, with which 
the swollen and inflamed structures are frequently to be 
thoroughly painted ; and always to be kept well protected 

E; means of several thicknesses of soft, dry 
J mentioned. 
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CHAPTER XVIL 
CONSTmmONAL TREATMENT. 

The experience of the medieal profeaaion in the treatment 
of all general or constitutioual diaeases warrants the assump- 
tion that it must be largely addressed to the general system 
through the medium of the blood. If the biood be not itself 
the Bole seat of disease, it must at least be the bearer of the 
disease germs, and must be made to carry moat remedial 
agents, whether antidotal or reeuperative, to the invaded 
etructures. Diphtheria has been shown to Ije a general 
disease of tbe blood, exhibited only incidentallj^, although 
with surprising uniformitj-, by local manifestations. Prima- 
ily it is to be r^arded as a Uood disease only, manifested 
first, or during the stage of incubation, by veiy slight de- 
rangements, or none at all. The system is poisoned by the 
infection derived from some person previously diseased, and 
the poison is "working," but is endured without manifesta- 
tions or complaint up to a certain degree, when it is distinctly 
declared by symptoms, systemic and local. This period is 
rather illogically called "the attack," 

The treatment of diphtheria has been and still is, to most 
practitioners, exceedingly miscellaneous and unsettled, as 
■well as unsatisfactory. The following quotation expresses 
truthfully the general sentiment of tbe profession on this 
subject. Prof. Lennox Brown, F. E. C. S., writes as follows: 
" Many general remedies have l>een suggested, and some have 
been vaunted as specifics, but the most rational and satisfiao- 
tory method seems to be that of treating symptoms as they 

arise Those who look on the disease as o'x^uiTing nm' 

(iiroumstances similar to those producing erysipelas or phl^> 
monons sore throat ; and especially having regard to ita re- ' 
niarkable tendency to produce anemia, aa well as its extremely 
asthenic character, will be disposed to give pci-chloride or 
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other forms of iron ; others who may consider the poieon of 
diphtheria allied to that of scarlatina, will prefer to rely 
upon cinchona with acid or ammonia ; other practitioners, 
again, may be more willing to depend upon the auetaining 
properties of strong and easily digested nutriment, with the 
moderate use of diffusible stimulants. Seeing how unsatis- 
factory the results of drugs are in this disease, it certainly 
does not appear desirable to push nauseous, and often not 
easily assimilated medicines, in a disease so prevalent among 
young children, who in addition to having a natural dislike 
for medicines, experience great pain in attempts at deglu- 
tition." 

Mackenzie says, "There are few cases of diphtheria in 
which systematic feeding does not constitute the most im- 
portant part of the medical treatment." Prof J. Lewis 
Smith saya, "It is remarkable that there ia so little agroemenl 
in the profession in regard to the medicinal treatment of 
diphtheria, since this disease has now been under almost 
conatant observation during the last twenty years in the prin- 
cipal cities of this country, and many epidemics have been 
closely obsen'ed and reported by intelligent physicians in the 
rural districts." 

In the presence of the prevailing professional sentiment 
regarding the therapeutic treatment of this disease, so 
elegantly and truthfully expressed in the above quota- 
tions, which fairly represent the diversity of opinions, or 
positive antagonisms existing among medical practitoners 
and writers on this subject ; to dissent to the views or prac- 
tice of eminent medical authors is neither discourtesy nor 
professional heterodoxy. On the contrary, this condition 
invites research, observation, experiment; a struggle for new 
light to supplant the conftising darkness ; and imposes on 
physicians an imperative duty to report to their brethren the 
discovery of any new plan of treatment or new remedy, 
which, supported by sufficient experience, and success on 
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trial, Aimishes a basis for a true faitli, and a conBiateat J 
uniformity, or at least similarity, in the means employed. 

The writer comeB before the medical world with a new book 
not merelj- containing a rehash of what has been said or 
written before on this subject, (although the writings of 
others have been searched, freely quoted, contrasted, and 
weighed ; and in the department of therapeutics mainly re. 
jected on account of their want of speeiflc practical value); 
but he appears in these pages as the herald of a new depart- 
ure, which is not new in the sense of being untried or iin- 
jiroven ; and as the advocate of a specific treatment of the 
membranous diseases bj' a remedy which has championed its 
way to his full confidence by the exhibition of such remark- 
able power in diphtheria as to have reduced its mortality to 
a percent not greater than that of malarial fever when treated 
with its specific, quinia. It is hardij' necessaiy to say, after 
what has been already written, that this remedy is cMoral hydrate. 

It is not used to the exclusion of such other rational 
remedial measures as are indicated by the symptoms, nor 
such as are believed to aid its speeiflc action. Before 
detailing the mode of administration and its supposed 
modus operandi, it seems best, in order to a full view of 
the subject in hand, that wo should cursorily pass in review 
the remedies in most general use ; that each may be, as near- 
ly as possible, assigned its appropriate sphere by the prac- 
titioner ; and also to give to the student a correct but con- 
densed view of the entire literature of the disease. 

Cathartics. The operation of an efficient laxative in diph- 
theria is not open to the objection of Dr. Slade, based upon 
tlie idea that it increases the asthenia. Quite the reverse is 
the fact if the remedy be properly selected and its effects lim- 
ited within reason. By its operation we not only relieve the 
plethora and the fever, but by promoting the secretion may 
leaBonably hope to eliminate IVom the system some portion of 
the specific virus of the disease. 
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)Ee weight of authority in this matter is on the side of 
reaaoD, in favor of the administratioQ of a prompt efficient lax- 
ative as early aa possible in the (jiaeose, unless eontraindicated 
by some such conditions as diarrhoea, unusual debility, or ex- 
treme malignancy, all of which must enter into the account 
of the attending physician in adjusting his treatment. Sir 
Wm. Jenner and Dr. Aitkin advise calomel and jalap for this 
purpose, or a calomel and colocyntL pill, followed in the in- 
flammatory forms of the disease by a saline aperient. My 
practice is to give from five to fifteen grains of calomel, ac- 
cording to age and conditions, combined with an equal or 
greater weight of biearlDonate of soda, and followed in three 
or four hours, if by that time it have not moved the bowels 
Boffioiently, by a draught of Rociielle salt, a portion of castor 
oil, or an enema of tepid salt water, or soap suds. 

Emetics, although of doubtful utility, are often employed in 
diphtheria for the purpose of efl'ecting the detaehment and 
expulsion of the false membrane, and are thought by some to 
be of especial value when the larynx is involvetl in the 
diseased process. If in such cases they prove beneficial, it 
must be mainly by causing maceration of the false membrane 
by the free secretion of mucus about and beneath it, aided by 
the vomitive effort induced for its expulsion. Mucus is not 
known to be a solvent of the exudate, nor is it by any means 
■certain that its presence greatly accelerates its separation. It 
is, however, generally abundant in the throat when it is the 

,t of the deposit. A loosened membrane or one but par- 
tially detached by the physiological process, and irritating 
•or obstructing the iarj'nx and glottis, is not infrequently 
■expelled by the vomiting caused by its presence in such 
localities, and when such a state of the membrane is known 
to exist and does not occasion the necessary voniitiog, it is 
i and proper to cause it by irritating the fauceB 
with a feather or the finger carried far back into the 
tiiroat. 



The debilitating effect of antimony and ipecac, espedally 
the former, is well known, and tbeir use is therefore not to 
be tboiigiit of in states of prostration Bueh as are usnally seea 
in diphtheria. Even the exertion of vomiting, in cases of 
great debility, is to bo feared, and avoided if possible. 

If in any emergency, the use of an emetic seems imperative, 
the patient should be guarded from harm liy being previously 
placed under the influence of an alcoholic stimulant, or a. sup- 
porting dose of morphia (one sixteenth to one sixth of agrain), 
or both combined ; and even then it will be necessary to 
select only such emetics as act quickly and briefly. Those 
least objectionable are, doubtless, powdered mustard seed 
in doses of one or two teaspoonsful in a wine-glass of 
tepid, water, and the sulphates of zinc and copper. 

The copper salt may be given in doses of from two to ten 
grains, mixed with powdered sugar, everj" t«a or twelve min- 
utes until it acts ; the zvm dissolved in tepid water in doses 
often grains for children, to sixty for adults, and may be re- 
peated in five minutes. Bretonnau, for reasons given, pre- 
ferred the copper ; J.' R. Cormack advises the zinc. Opinions 
differ, and the practitioner has abundant authority for his 
choice. About the only valid reason that can be assigned for 
the administration of an emetic in diphtheria, let it be under- 
stood, is to get rid of the annoyance aod danger of detached 
or partly loosened membranes irritating or obstructing the 
larynx. They are not believed to ocoasiou its loosening if 
given before that process is at least partially effected through 
the ordinary pi;oeess of inflammation. 

The ^tincture of the perchloride of iron, and quinine are the 
two remedies more generally employed at the present time 
than any others, thongh upon what principle it is not easy to 
decide. They are variously classed by writers as tonica,-]?- 
storatives, speciflca, recuperatives, and antisepties, or ag Ifr 
longing to two or more of these classes. 

From the fashion in the medical profession at the pieflflSt 
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time of prescribing one or both of these valuable remedies in 
every case of diphtheria and in every stage, it is necessarily 
inferred that they are regarded as specifics. They are pre- 
scribed as uniformly in this disease as are any of the known 
specifics in the diseases they are known to arrest. If judged 
in this light, in view of the slightly diminished rate of mortal- 
ity since the times of Bard and Bretonnan, with bleeding, 
mercury and blisters, they must, with these discarded rem- 
edies, be regarded as flat failures. 

Among a respectable minority who regard iron as possess- 
ing no special utility in this disease, West, in his Diseases of 
Children, has the following : " Neither have I found it to 
vindicate in my hands its claims to that special specific virtue 
for which some practitioners have given it credit." FUnt, in 
his Practice of Medicine, speaks most decidedly on this sub- 
ject, saying : " The tincture of the chloride of iron does not 
exert a specific influence as some have supposed." 

If it is not as a specific that iron is prescribed, it is probably 
as a restorative tonic. Here, in diphtheria, markedly in its 
early stages, the acknowledged indications for its administra- 
tion are usually noticaably lacking. M. Bretonnau wrote in 
1826 : " At the onset of diphtheria the oi^anic functions and 
those which belong to the life of relation, are so little dis- 
turbed that children who are already dangerously afifected by 
malignant angina, generally retain their habitual appetite, and 
continue their play" — an observation very appUcable to 
numerous eases at the present time. The nutritive fluid is 
not impoverished, as the appetite and digestion are as yet 
but slightly impaired ; neither ansBmia nor emaciation being 
manifest, but only such depression of the vital powers as 
results IVom the toxaemia. The rational indications in this 
condition seem rather to call for nutrients and alcoholics, or 
specifics, to fortify the system against the progressing ravages 
of the disease, or to counteract and eliminate its virus, than 
for iron as a restorative. It is not rendered even probable by 
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^^B the state of the patient that the blood ia Buffering firom any 

^^M want of iron in the composition, but as before intimaled, froni 

^^m the effect of a specific poison for ivhieli iron ia not even 

^^B claimed to be an antidote. This systemic condition calls for 

^H support till tbc disease is overcome by the recuperative ener- 

^H gies and its germs eliminated, or else for specific treatment, 

^H and iron quite certainly meets neither of these requirements. 

^^M I am pexmitted to make the following quotation from an 

^H unpublished thesis of an esteemed medical friend : 

^H " The tincture of the chloride of iron is by many regarded 

^^M almost if not quite in the light of a specific in diphtheria. 

^^P Its admirers and upholders, aside from considering tliat it de- 

^^ etroys or neutralizes the specific poison to which the disease ia 
due, advocate its use on the ground that it is a tonic, an 
astringent, an appetizer, and an antiseptic. All of these 

^_ qualities, except that of a specific, the remedy under consid- 

^^m eration most unquestionably does possess. Its action as a 

^^M . specific is certainly not well supported. As n tonic and re- 

^^^ storative, iron is unquestionably one of the best. It is one 

^^B of the great triad of restoratives, quinia and cod-liver oil 

^^H being the other members. But is tonic and restorative 

^^M action required, as a general thing, thus early in diphtheria ? 

^^M And when required, is iron the best agent to employ ? The 

^^M patients are generally young and vigorous, often plethoric, 

^^M and tonics are often strongly contraindicated. And when 

^^H required, beef-juice, eggs, milk, cream, egg-nog, and nutrients 

^^M generally, flilfill the indications better than iron. 

^^M " As an astringent, tincture of iron has the same proper- 

^^M ties as Monsell's solution, intensified in degree, and is more 

^^1 irritating. In common with astringents na a class, it checks 

^^1 secretion by constringing the mucous surfaces with which it 

^^K comes in contact. But in diphtheria the indication is tp get 

^H increased action of the mucous glands, as the restoration of 

^H the normal secretion facilitates the s<3paration of the psendo- 

^H membrane ; and astringents are contraindicated. 
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"The mucous glands under the raembrane are either acting 
abnormally, or not acting at alL This perversion or suspen- 
Bion of their function must be rectified, and the normal secre- 
tion restored if we would imitate our great teacher, Nature, 
and favor the separation of the pseudo-membrane in the 
natural manner. And in the inflamed condition of the 
throat the local application of an irritant is anj-thing but 
bcnefleial. As an antiseptic it does not rank as high as 
many others that are far less irritating in action. 

" Appetizers are hardly needed in the commencement of 
the malady, and in children, with whom we have most ite- 
quently to deal in treating this disease, the tincture of iron, 
by its disgusting taste, begets a loathing rather than a long- 
ing for food. Its exhibition is pushed in diphtheria ; full 
doses frequently repeated being the rule. But no less an au- 
thority than Pareira says that when swall&wed even in medi- 
cinal doses it readily disorders the stomach. Heuce it de- 
feats its own object. 

" In diphtheria the fever is often very marked, and there 
is a tendency to fibrinous deposits not only in the throat, but 
ia the cavities of the heart, and embolism is not infrequent 
Iron certainly will not abate the fever, and is not known to 
have any power to arrest membranous, or to prevent or ar- 
rest fibrinous coagulation in the chambers of the heart and 
the blood-vessels, and therefore is not indicated. After the 
high fever has passed, away and the vital forces of the patient 
are veiy low, seems to be a more reasonable time for the 
employment of this remedy. And there are arguments 
agMnat its use even here. In Wood's Materia Medica we 
find the following : Analogy has suggested its employment 
in other adynamic affections, such as diphtheria and pyaemia, 
but its value in these diseases is much more than doubtful. 

" According to Stille, iron is eontraindi Gated in congestion 
and inflammation, which would go to exclude it fVom our list 
of diphtheritic remedies. 
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"Iron is generally administeretl in large and increasing 
doBes, from the first to tlie last visit of the attending phyai- 
cian, to adults in doses of 3 ss to 3 i every two or three honis 
diluted with water and glycerine, and to children in propor- 
tionate doses ; or the following to a child of five yeaia : 
5 Tinct ferri chloridi, 
Potas. cLlorat aa 3 ij, 
Syr. simp. 3 iv, misce. 

A teaspoonful every one or two hours. (Smith.) 

These doaea are often considerably increased. K the case 
be malarial or malignant, quinia and whisky are far more 
rational." 

Qainia may be sometimes required as indicated, but is 
neitiier known nor supposed by the writer to possess any 
peculiar therapeutical properties that render it any more effi- 
cacious in diphtheria than in any other febrile disease in 
similar conditions. Its great value as a remedy has led too 
many practitioners into its indiscriminate use in the most 
diverse and contradictory conditions, apparently upon no well 
settled therapeutical principle ; but as being the first thing 
to suggest itself as possibly possessing some indefinable 
property to meet almost every emei^ency, local or general, 
acute or chronic, that may occur in practice. 

The very general administration of quinia in this disease 
can only be accounted for, first, from its being regarded as a 
specific. This deduction seems almost a necessity, as it is 
given, as is iron, early and late in the disease ; when symp- 
toms are sthenic or aathenie ; adjuamic, malignant, or benign j 
larjTigeal, nasal, or faucial ; and with the same uniformity 
with which it is given in intermittents, for which it is an 
achtowledijed specific; or second, for its supposed tonic proper- 
ties, in view of which it may at times be beneficial. Be it 
remarked, however, that no small proportion of the eases of 
diphtheria are characterized for the first twenty-four or forty- 
eight hours by high arterial action and a corresponding 
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iQCTcase of temperature, and that the effect of quinia in ordi- 
nary medicinal doses is to inercase the heart's action and the 
body heat. It ia consequently more rationally prescribed 
in states of great exhaustion and debility. Any means 
which, in these sthenic atntea, has so direct a stimulating 
effect, cannot be other than hurtful, as the high action ia a 
chief agent in consuming or exhausting the vital powers, 
which at this stage should doubtless be conserved by a cau- 
tious lowering of the temperature and calming the circula- 
tion by tepid sponging, or a few doses of aconite or veratrum 
in connection with the chloral treatment. 

Two to four grains of quinia every two or three houra in 
Buch sthenic states, which ia common practice, theoretically 
should be, and doubtless is, pernicious. If given at all in 
BUch states it should be in anti-pyretic doaea of ten grains to 
a. child of five years, and twenty or thirty grains to an adult, 
and promptly suspended, if, at most, two or three doses at 
intervals of three hours do not effect the desired reduction in 

body heat and pulse rate Quinine may be given, third, as 

a mere matter of routine, or a blind concession to writers whose 
recommendations are regarded as sufficient warrant for the 
practice. Quinia is a most valuable remedy, as are also 
mercury and atropia, but it does not follow that they should 
be given to all persons in all diseased conditions. Their 
power for good, when indicated, is no less potent for evil wheu 
contraindicated. What, for example, can be expected from 
such practice aa the following, reported, but not sanctioned, 
by Prof. J. L. Smith in the immediate connection with the 
remark "tbat qninia does. not exert any special or peculiar 
action in diphtheria, and is beneficial in the same waj- and no 
flirther than in other acute infectious diseaaea, is, I think, 
generally admitted by the profession ; for lai^e doses do not 
exert that controlling effect, which we would expect from a 
Gpecific, as is shown by cases like the following, which are not 
infi-eq'ient during severe epidemics : 
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"C. aged four jcais, male, was examined by me m con- 
sultation, on February 10th, 1S7C. I learned that he had 
apparently contracted diphtheria from the escape of sewer 
gas through a defective trap in the little room where he slept, 
and that the disease began after midday on February Ctb, 
with fever ; at 10 P. JI. of the same day, wben risited by the 
familyp!iyBician,the temperature was 103°, and the fauces were 
red, but without any pseudo-membrane. Four grains of quinia 
were ordered to be given every two hours, and ten drops of 
the tiucture of the chloride of iron, with two grains of the 
chlorate of potassa, to be given three times hourly. On the 
7th the exudation covered both tonsils and the half arches; 
temperature 102^°; evening, temperature 100°; pulse 128. 
8th, is playful; pulso 100 ; has slight swelling of the cervi- 
cal glands ; evening, some extension upward of the pacudo- 
membrane ; has vomiting, 9th, Pulse 144 ; vomits often. 
10th, at 3 P. M. began to grow worse ; phanynx and nostrils 
covered with exudation." 

Forty-eight grains of quinia and one and one half ounces 
of the tincture of the chloride of iron a day for four con- 
secutive days to a cliild of four years, or a total of 198 
grains of the former and six ounces of the latter I ! What 
physician will wonder that, with the recuperative powers so 
weighed down and embarassed with such an amount of 
nauseous drugs, the little one should g^nw worse day by day, 
should vomit on the third day, and die on the fourth of 
"toxiemia ?" 

"Drugs are medicines when they cure. 
But poisons when to death they lure." 

Prof. Smith in commenting upon this ease says: 

"It was impossible, at the time of my visit to obtain any 
of the patient's nrine for examination, and death occured a 
few hours afterward from the tossemia. Forty-eight grains of 
quinia administered daily, from the first day, had no appreci- 
able effect in staying the fatal progress of the malady, had 
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no ancii effect aa would bo likely k) follow, were its action 
Bpeciflc or antidotal. But there are two atlvantageB ftom the 
quinia treatment, wliicli explain the confidence reposed in it 
by the profoSBion : 1st. It haa an antipjTetic effect in doses of 
from tliree to five, or more, grains. 2d. In moderate doses it 
is one of the moat reliable tonics. But high febrile move- 
ment, requiring an antipyretic, I have seldom observed in 
diphtheria, except in the flrat forty-eight houra ; and if, during 
this time, tho febrile movement be such that an antipyretic 
is required, quinia in the lar^e doaea is preferable, in my 
opinion, to any other remedy. In its subsequent use, namely, 
»a a tooic, two gi'ains may be administered everj' two to four 
hem's. But other bitter mixtures, which have been found t« 
be the most useful tonics in general practice, perhaps would 
meet the indication nearly or quite as well." 

In the history of medicine no remedy has been ao much 
abused, or brought into such imde8er\"ed discredit by its 
advocates, aa quinia ; if only wc except mercurj- and blood- 
letting, the paiiaceaa of the age just past "It will certainly 
cure malarial interraittents, and hence, aa they are febrile 
diaeaaes, it ia probably remedial in all other fevers," is a. 
process of reasoning that answered well enough for the faciie 
quack who, alter failing to cure his ague by lobelia et ol, 
was forced bj' suffering, againat what he thought his better 
judgment, to reaort to quinia, and beingpromptlj- cured, became 
BO strongly converted that he not only prescribed it for eyery 
disease, but adopted it as an article of diet, and daily 
crinkled with it his potato and bread-and-butter. Such a 
philosophy is quite too prevalent, as ia easy to see, in the 
practice of some regular physicians. An army physician 
once prescribed quinine for a subordinate afBietcd only with a 
Bore toe. Such aimless, senseless, routine practice may not 
often endanger toe patient, but is certainly a reproach and 
disgrace to physicians so afflicted with mental or moral 
stupidity. 
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Ab b, general touic the claims of qtimia, although strongly 
contested, are for the present conceded ; and liencc we regard 
it as remedial in states incident to diphtheria, but know of 
nothing entitling it to rank here as a specific. "As a rule, 
however," says Mackenzie, "qninia is more useful after the 
more aerious symptoms have abated, when it may be very 
suitably combined with iron and a mineral acid. Morphia 
and chloral are occasionally necessary to combat continued 
sleeplessness, and to ward off the cxhaustiou which is its 
invariable consequence." 

Chiorate of Potash, This salt, usually classified among 
diuretics, has since its introduction by Hunt in 1847 for the 
treatment of cancrum oris, achieved a cosmopolitan reputa- 
tion in the treatment of ulcerative diseases of the mouth and. 
throat Many practitioners hold that it, as well as chloral, 
possesses aplastic powers, or the property of cheeking the 
formation of an exudation, and it is doubtless more generally 
prescribed in croup and diphtheria than almost any other 
remedy. West is said to have been the first to formulate its 
use in membranous stomatitis, which occasionally exhibits 
pseu do- membranous patches on the gums and buccal surEaces. 
We do not, however, class ulcerative stomatitis among the 
membranous diseases. Subsequent obser\'ers have not only 
confirmed the favorable reports of Dr. West, but have con- 
ferred upon this remedy the character of a specific in the 
treatment of this hitherto refractory affection. Its mode of 
action is not understood, but its almost universal efiScacy in 
ulcerative stomatitis ia one of the few established facts in 
clinical medicine. 

Having achieved such a reputation, how naturally comes 
the suggestion to test its utility in other diseases more 
uniformly attendetl with membranous exudation, Bluche is 
supposed to have been the first to try its efficacy in diph- 
tberia. The results were not as emphatic as in ulcerative 
stomatitis, but were encouraging. " Since then, eases have 
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multiplied in all quarters, and the facts authorize us to con- 
eider chlorate of potash, as a remedy, perhaps not sure, but 
at least able to render some service in this grave disease. 
. But in this respect we must make an observation. Croupous 
I angina (diphtheria) lias very various degrees of gravity, 
aficording as it appears sporadically or as an epidemic, and it 
wotdd be supremely irrational to draw conclusions from thera- 
peutic experience in cases so unlilie. If it is true that in 
malignant angina, especially when epidemic, chlorate of 
potassium generally fails, as most treatment does fail, it can- 
not be denied that the same remedy has procured success in 
quite different circumstances, that is, when croupous angina 
presented chances of curability. In this respect the obser- 
' Tations made at the children's hospital, or published by a 
large number of physicians at Paris ijnd in the country, 
ficarcely permit a doubt, We will say, then, with Isambert, 
that the usefulness of chlorate of potassium, in cases of 
medium intensity, seems to us proved, not onlj' by a real and 
definite success, but by its special and almost elective action 
upon the pharyngeal mucous membrane, identical with that 
which is observed in membranous stomatitis. The return of 
the rose red color, the fall of the false membranes, the low- 
ered pulse, are often in a space of time which is sensibly the 
same in both cases. This observer adds that cauterization, 
employed concurrently, does not seem to him to hasten the 
action of the chlorate at all, but sometimes to impede it." 
(Trousseau,) 

In as much as clinical facts are more to be trusted than the 
most elaborate theories without such confirmation, and as like 
testimony to the utility of this medicine in diphtheria is borne 
by nearly all observers, everywhere, it must be accorded a place 
among the tried and useful remedies in diphtheria. Its dose 
is from two to ten grains, in aqueous solution, everj- hour, 
and should be given in conjunction with from one to five 
grains of chloral hydrate. (Form. Nos. 22 & 23 at end of vol.) 
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The internal treatment of Dr. J. L. Smith, which is veiy 
generally followed by American physicians, is the administra- 
tion in alternation of fonniilte Nos. 19 & 20, which he de- 
clares he haa found to constitute the most satisfactory inter- 
nal treatment. He also advises citntte of iron and ammonia, 
alone, or in combination with carbonate of ammonia, in two 
grain doses, dissolved in simple syrup, in place of tlie latter, 
when the inflammatiou of the fauces has considerably abated, 
or is moderate. As a disinfectant to be applied within the 
nostrils, he advises carbolic acid, gtt. xxiv, glycerine 3 ij, 
and water r vi ; to be injected every four hours. Al'w lime- 
water spray in laryngeal cases. 

Mercury was considered by Bretouneau and others aa the 
most important of remedies in the constitutional treatment 
of diphtheria, and t)r. Bard wrote "Although I consider 
mercury the basis of tlie cure, especially in the begining di- 
sease, I do not by any means intend to condemn or omit the 
use of proper alcxipharmics and antiseptics." 

Very few practitioners of tlie present time prescribe ttis 
agent in any other way than as a laxative in the early stages 
of the disease. Its specific effects are now known to increase 
the asthenia and adenitis, without any compensatory effect to 
neutralize or to eliminate the specific poison ; hence mercury 
is practically and deservedly expunged from the list of a&ti- 
diphtheritic remedies. 

Sulphide of polassivm, regarded by Swiss physicians as a. 
valuable specific, probably does more harm than good, and is 
only mentioned to be condemned. 

Bromine and the bromides have also failed to vindicatB the 
expectations of tlieir advocates, and are practically abandoned 
except in laryngeal cases. 

Carbolic and salicylic acids, and the sulphites have been 
vaunted since the promulgation of the bacterian theory, as 
constitutional as well as local remedies of great value for the 
destruction of those minute low organisms of which Eberth 
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haB said : "Without mieroeocci there ran be no diphtheria," 
These remedies, or some of them, doubtlesa do posseaa in a high 
degree, bactericide properties ; and, were the theory true, 
-woald be genuine specifics for diphtheria, at first locally, and 
afterward syatemically, through the medium of the blood. 
These remedies I have formerly often used very early in the 
disease, both locally by careful application to the eutire in- 
flamed fftucial surfaces; and internally, eitherat the same time 
or subsequently, without any apparent modification of thepro- 
gress of the disease. Other observers have had similar ex- 
perience of their inutilitj". J. Lewis Smith expresses himself 
upon this point as follows : 

"But experience, if sufficiently extensive, is the safe gaide 
in therapeutics, and, according to my observations, internal 
antiseptic measures have not seemed to exert any marked 
controlling effect on the course of diphtheria." 

As bearing upon this subject lie refers to a case of a four 
years old child, who took " Almost from the beginning of the 
sickness, a mixture of potassa and iron on the first hour, two 
grains of quinine on the second hour, and three grains of 
salicyiic acid on the third hour, and this treatment was con- 
tinued night and day, and j-et this child, having from the first 
taken sixteen grains of quinine, twenty-four of salicylic acid, 
beside the potash and iron daily, died after eight days with 
profound blood poisoning, having had many extravasations of 
felood." 

Mackenzie says : ".I have not emploj-ed carbolic acid iny- 
Belf as an internal remedy, but the sulphocarbolates as rec- 
ommended bj- Dr. Sansom have often proved of ser\-ice in 
my hands, in the secondary poisoning of diphtheria. In the- 
primary septicismia, these remedies have appeared to mc quite 
naeless." (Form. No. 26.) 

BaUam of copaiba and cubebs, so well known for tbeir action 
on the mucous membranes, have been used both as specifics 
and as expectorants in diphtheria, and are well spoken of by 
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veiy repntable observera. Mackenzie saya : he has found 
distinct benefit in catarrhal cases from perles of copaiba, 
but ia of the opinion that neither copaiba nor cubebs can lay 
claim to anything like a certain aud specific action. Dr. Be- 
verly Robinson, one of the physicians of Charity Uospital, 
New York, following the teachings of Trideau, is an advocate 
of the treatment by freshly powdered cubeba, {American Jcntr- 
nalofMedica} Sciences, July, 1870.) Its action he considers 
to be that of a stimulant to the mucous surfaces, both by«»n- 
tact, and by elimination through the respiratory mucous mem- 
brane and the kidneys. To a child of five years he gives gr. X 
in sweetened water every two hours. 

Senega alone or in combination with carbonate of ammonia, 
has also been found useful, probably by promoting secretion 
by the mueoua and salivary glands. By increased secretion 
beneath the false membrane its separation may possibly be 
promoted, and the pharyngeal congestion in some d^ree 
relieved. 

Of expectorants it has been said no other is equal in effica- 
cy in diphtheria to pHocarpin. Dr. Outtman, of Cronstndt, 
has recently treated sixty-six cases with this remedy, with 
most satisfactory' results. " Fifteen of these exhibited the 
worst symptoms of diphtheria, of which at least two-thirds 
according to previous experience, would have died ; thirty- 
three bad cases had extensive membrane, the others slight 
He gave pilocarpin to all, and in the first eases associated 
this treatment with quinine and gargles only, they recovered 
in periods, as a rule, varying from twentj--l'our hours to three 
days ; of the fifteen worst oases, two recovered in nine and 
eleven days, the rest in two to five days. All patients who 
■came early under treatment, while the pseudo-membrane was 
still loosely adherent, without exception were cured in twen- 
ty-four hours. The doubt that these cases were not truly 
diphtheritic is not to be raised, since they were examined 
■with the utmost tare, and, in the worst cases, the conta^on 
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could be diatinctlj' traced. Under the action of pilocarpia 
not only were the membraues and inflltratioa dissolved in the 
salivary flow, but also tbe violent ioflammatory condition 
yielded to its influence, the deeply reddened, dry mucous 
membrane eoon became moist, pale red, and in everj- respect 
of normal appearance." {Boston Medicalan^ SurgkalJoarmd, 
Oet. 6th, 1881.) 

For his mode of administering the remedy, see formulEe 
27 and 28, each dose to be followed by " a small amount of 
generous wine." Others who have used this remedy in a 
similar manner report favorably of its eflects. 

An eminent American author (Flint) has asked the following 
simple question : " Is there any known specific remedy for tfda 
disease?" s.aii replies that " the question must be answered 
negatively, unless we give credence to tlie doctrine advanced 
by Dr. E. W. Chapman, namely, that the special morbid con- 
dition of the blood is antagonized by alcohol. Dr. Chapm^i 
claims that by the early administration of alcohol, as freely as 
it is tolerated without alcoholic excitation, in conjunction 
with quiuia, the disease is curable. He basea this doctrine 
on the results of a pretty large clinical experience. He em- 
ploys alcohol, not as a sustaining remedy, but as an antidote, 
comparing ita effleacj' to that which it baa in eases of ven- 
omous snake bites. The claim in behalf of this method of 
treatment is not irrational, and it should be tried sufficiently 
to test its value. To the usefulness of alcohol in the treat- 
ment of this disease the author (Flint) can add his testimony 
to- that of others. The tolerance of alcoholics is, in some 
cases, notably increased by the disease. It should be given 
to the extent to which it is tolerated without any manifests^ 
tion of its toxical effects. The novelty of Chapman's doc- 
trine is that its utility depends on its antidotal eflect, and 
that, therefore, the earlier in the disease it is given, it is bet- 
ter, not waiting for evidence of failure of the vital powers. 
A French author, M. Sanne, considers alcohol the moat effec- 
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tive of antiseptics which are administered internally, and 
that it is indicated iu proportion to the intensity of theinfec- 

It is believed by the writer that the experience of the med- 
ical profession thus far, fails to support the claims set np 
for alcoholics to antidotal or specific virtues in diphtheria, 
and that they are only of value as in other asthenic diseaaea 
or exhausted states of the bodilj' powers. Under such con- 
ditions of prostration as often oecur iu diphtheria their ex- 
hibition ia imperative, bat not more so than if the cause be 
typhoid fever or any other exhausting disease. The symp- 
toms believed to indicate, and which should govern their use, 
are given elsewhere in this treatise, and are, therefore, dis- 
missed for the present. 

Dr. Aitkiu answers the question by saying ; "We have do 
-specific treatment which can cura the disease or eliminate the 
poison," and Dr. Ilartshome declares that "no speciflo 
remedy having been discovered, we must be governed in our 
tentative treatment by our idea of its nature, while conclud- 
ing upon its therapeutics finally through experience. Noth- 
ing, it must be confessed, is very satisfactorj- as yet in the 
■management of bad cases." Jacobi expresses himself as fol- 
lows : " I know of no specifics for diphtheria, and recommend 
no uniform treatment for all persons and all cases." 

These quotations no doubt truthfully and lucidly expreaa 
the prevailing convictions of the medical profession ; and yet 
are logical intimations of the belief that a specific may exist, 
and a hopie that careful observation and research may reveal 
it. It is certainly no less probable that such may exist fear 
this particular form uf blood-poisoning than for such othras 
as the malarial and syphilitic. Then, the continued trial of 
new remedies, indicating unrest and dissatisfaction with the 
result of every therapeutical resource hitherto applied ; ma 
eloquent and logical, even if only inferential proofs of a. bft« 
lief in the probable existence of some such remedy. 
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The result of the writer's esperience and convictiona is 
that he can truthfblly reverse the negative reply to Prot 
Flint's question, " Is there any known specific remedy for this 

I disease ? " and confidently intrust his afflrmatioo to the severe 
scrutiny and crucial tests to which such a claim must besub- 
Jectsd by the medical world. 
t 



CHLORAL TREATMENT. 



To Bet fortli the claims of chloral hydrate to specific virtae 
in the treatment of diphtheria, is the main object of this 
monograph, and the sole excuse for adding another to the 
long list of books on this subject. Frequent references have 
already been made to this treatment, especially in the chap- 
loeal treatment. A farther canvas of the claims of 
chloral as a constitutional remedy will necessitate more or 
less of repetition, for which the forbearance of the reader is 
solicited. 

The merit of the discovery of chloral, in 1832, is accorded 
to Baron Liebig, and its production and composition deter- 
mined by him and Dumas. The remarkable anti septic, dis- 
infectant, and deodorizing powers of this invaluable remedy 
might reasonably be inferred from the materials employed in 
its manufacture, viz ; drj- chlorine gas and absolute alcohol. 
« !ti the esperience of Dr. Squibb, ninety-two pounds of alco- 
;|io] required the continuous generation of chlorine gas for 
twenty-eight days, using about 1^ tons of misture of man- 
ganese binoxide and common salt, and yielded about 160 
pounds of crude chloral." (National Dispensatory.) 

Chloral hydrate is not, however, merely condensed and 
Bolidifled chlorine gas, although it possesses many qualities 
in common with both it and alcohol ; but is a new substance, 
having qualities not known to exist in either, or in both com- 
bined in any other way. In its power to allay pain and pro- 
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duce sleep it may be said to somewhat resemble opinm. Its 
control of pain is Jese positive, and the sleep induced more 
like natural sleep. It seldom produces tbe untoward eifecta 
of opium, such as- nausea, dryness of tbe fauces, constipation, 
anorexia, dysuria, headache and giddiness or malaise. On 
the contrary it is avaluable remedy in nearly all these states. 
Its efficacy is especially exhibited in exhausted and debili- 
tated conditions ; as from overtaxing the brain by prolonged 
mental application or emotional excitement ; or the debili^ 
occasioned by acute disorders ; and also in various nervoua 
diseases caused by amemia or exhaustion ; in puerperal 
convulsions, mania, chorea, delirium tremens, and tetanus in 
advanced stages. 

Its sensible effects, when taken by an adult in doses of 15 
to 30 grains, are exhibited usually in from five to ten minntea, 
liy a feeling akin to mild intoxication, accompanied almost 
from the first by a desire for quiet repose. The face is a lit- 
tle flushed, and the frequency of respiration and the pulse- 
rate somewhat diminished. The sleep induced is generally 
natural and refreshing. Its anti-pyretic effects, in cases of 
exalted temperatnre, are marked, while its sedation of cardiac 
excitement and irregularity is nearly as noticeable as its calm- 
ative etfect upon the bruin and nervous system. The stom- 
ach, too, is quieted by its operation, nausea diminished, and 
the toleration of food and medicine improved. These are a 
few of the better known constitutional effects of chloral 
hydrate. 

Besides its topical virtnea in diphtheria (see chap. XVI.) it 
is highly esteemed as an antiseptic dressing in surgery and 
in the treatment of various local and skin diseases. Few 
remedies of its years are so honored and esteemed by intelli- 
gent observing physicians. 

Its power to prevent putrefaction and to destroy orprerent 
putrid emanations is well known, and has led to its employ- 
ment for the preservation and deodorization of pathological 
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q>edmeDS and bocliea for dissection. Its power also to disin- 
tegrate, or in some manner to destroy, the diphtheritic false 
membrane during its vital connection, has been so often ob- 
Berved by the writer as to preclude doubt, and ia aa strongly 
F affirmed by other ohacrvers. (See local treatment.') 
' Diphtheria, in the opinion of the anthor, is never primary 
wi any iaauity; its local lesions are only the yisible manifesta- 
tions of the destructive effect upon the blood of the inviaible 
intangible miaam traversing its channela, unbalancing ita 
equilibrium, and destroying its vital and nutritive properties, 
I as shown by increasing debility, with corresponding increase 
I of the infiltration of the glandular and other tissues with 
plastic material that may also occasion coagulation in the 
cavities of the heart, with fatal results. All thia iafiitrated, 
exuded, or coagulated plastic matter, wherever it exists, ia 
abstracted from the blood. 

In suddenly fatal casea, the decomposed condition of the 
I l)lood indicates so violent an action of the toxic agent that 
I the blood was immediately so changed in its propertiea aa to 
txender it incapable of coagulation and of supporting life. 
I In Buch cases it is obvious that no treatment can be of any 
r*vail. 

What is chiefly required of a remedy in diphtheria is, 
ihen, ao to act upon the blood, or the specific viiua in it, as 
Wto correct its constantly evinced tendency to coagulation and 
i of its fibrin. In the rapidly fatal casea noticed, its 
fc eoagulating power (which ia what ia usually meant when we 
Igpeak of ita vital properties) is immediately destroyed, and 
I jeatoration placed beyond the reach of medicine. 

Haa chloral any such power over the tendency of tiving 
■ Ijlood to coagulation? 

Blood within ita natural channela in kealtfi showa no such 
I tendency ; when withdrawn and exposed to the air, and in 
rJliia way deprived of its vitality, coagulation speedily ensues. 
I If an ounce of healthy human blood, as it flows from an open 
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vein, be caught in a wine glass or vial containing ooe-fonrth 
of an ounce of a ten per-cent solntion of chloral hydrate of 
the same temperature aa the bloodj and stin-ed sufficiently to 
iutermix the two, no proper coagulation will afterward occur. 
If the vial be corked no apparent change in color or consis- 
tency occurs thereafter. la appearance it is like carmine ink, 
and flows from the pen as freely, making a bright red mark 
like fresh arterial blood. 

This action of chloral upon human blood may be called 
specific or antiseptic, or by the votaries of the bacterlan 
theory it might be called bactericidal, as it Las been shown to 
be faLil to these low organisms. To whatever class it may 
be assigned, or whatever be the rationale of its operation, the 
fact is, in my mind, well establisUed, that it exerts a similar 
influence upon the living blood in the body. Prof. Bartholow 
makes the following pertinent and suggestive remark aa to 
the therapeutical properties of this remedy. "Besides its 
powers to allay the spasms (in cronp) it is one of the few re- 
medies which possess the property to check the formation of 
an exudation." He is here discussing the systemic treatment 
of cronp, and hence must necessarily refer to the effects of 
chloral upon the blood, by virtue of which eflects it Hmits or 
arrests the tendency to local exudation within the larynx. 
Upon this point this erudite writer spealo as one possessed of 
positive convictions, if not positive knowledge of the fact 
afllirmed, namely, it is one of the few remedies knoum to possess 
the propertij to check t/ie formation of an exudation. It checks 
this tendency, then, of necessity, by correcting the dyacrasia 
in the blood ; or, in other words, counteracts or antagonizes 
the abnormal tendency to separation, as well as to coagulation 
of its fibrinous elements. 

Prof Bartholow is an acknowledged authority in therapen- 
tics, and we cordially accept his teaching on this subject, as 
it confirms our own convictions long since expressed, and now 
confirmed by a very large experience. 



r 




I 



CEILOEAL TREATMENT. 115 

In no other disease is the tendency to membranous cxada- 
lon BO strong and bo general as in diphtheria. As before 
«tated, it is liliely to attack and complicate any abrasion of 
the common integument, or irritated portion of the mucous 
membrane ; and in most cases of the disease the thick- 
ness and extent of the membrane are considered the index to 
the proportionate violence of Uie disease.. The disease not 
being primary in any locality, and uniformly the result of 
a specific poison in the blood, rapidly destroying its integrity 
end life, it is apparent that the indications for treatment 
TFonld not be met if limited to the indispensable resources of 
the kitchen, no matter how systematically administered ; nor 
by merely tentative treatment. A remedy is needed more 
rapid in action than the destroying vims, and potent enongU 
to limit its ravages or to antidote its toxic agency. 

The effects of chloral in solution follow quicklj- its introduc- 
tion into the stomach, from which it is almost instantly ab- 
sorbed, and appears in tbe blood in its identity, and not, as 
formerly taught, changed into chloroform. Its specific effects 
iUpon the blood are, therefore, speedy, and no doubt are also 
in proportion to the amount taken up. The amount tolerated 
and necessary to its best effects is to be judged by the degree 
of Bomnolenco induced, which should never be profound or 
comatose, but mild and constant, and continued only till its 
office is performed, generally till the disappearance of the 
membranous exudate. 

The conservative character of the effects produced are to 
be judged by its effects on blood freshly drawn ; and its 
ftirther specific effects by the deductions of experience. 

Up to the latter part of 1875 I treated diphtheria as others 
did and many still do, mainly with iron and quinine, and my 
losses tallied with theirs, being ftom 25 percent, to 33^ per 
cent., which the records of mortality show to be its present 
rate under ordinary treatment. To say I had become dis- 
gusted by what ia called the intractable nature of the disease, 
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and its fearful fataiity, is too feeble langnage to express my 
feelings. I wislied most earnestly that I conld be excnaed 
lirom ever seeing another case, and lost all confidence in the 
modes of treatment employed, and determined to try some 
other. I am still in verj- great doubt, as are also many 
others, whether there is not more harm than benefit reanlting 
&om the drugs usually employed. 

The astringent preparations, of iron, for example, if takeo 
into the blood, must increase its tendency to coagulate. 
Chloral preserves its fluidity, and thus limits or prevents 
fibrinous separation and exudation, and diminishes greatly the 
danger of extension of the exudate into tlie larj-nx and nares ; 
inde^, ho great is its power of preserving the fiuidity of the 
blood, that the vessels of anatomical specimens injected with 
it by Dr. Keen, were found after several months to contua 
semi-fiuid blood, instead of the dirty pasty mass usual. 

Iron is apt to derange the digestion, according to Pareir^ 
■whose views are confirmed by common experience ; and to 
create disgust and nausea, rather than to promote appetite. 
Chloral, instead of interfering with the digestive function, 
allays nausea, and thus promotes appetite. 

Iron raises the arterial tension and the temperature, hence 
increases fever. Chloral diminishes the arterial tension and 
efficiently lowers the temperature in febrile states, and di- 
minishes the force and frequency of the pulse. 

Iron increases nervous iiTitability, while chloral allays it 
Iron both constringes and irritates the mucous surfaces of the 
fauces, thus diminishing local secretion. Solutions of chloral, 
passing over the inflamed and irritated surfaces, disinfect 
them, and both by its local and constitutional efleets CaTors 
iealthy secretion. 

Under ferruginous treatment, the opiates required to obtain 
the needful rest often materially interfere with the normal set 
oretions ; under chloral, abundant natural refreshing sleep iv 
obtained without the vital functions being in any way inter- 
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fered witli, or secretion arrested ; hence albnminuria is ren- 
dered less (requeut. 

Iron manifests no particular effect on the toxffimia, while 
chloral, by antagonizing the specific poison, diminishes the 
toxtemia and consequent prostration, and renders paralytic 
sequelie less frequent Chloral is by many writers and prac- 
titioners regarded an unsafe remedy in debilitated states, in 
which we have shown it is specially beneficial, tVom fear of its 
paralyzing effects upon the heart. It is yet to be proven that 
|)uve chloral in medicinal doses is a depressant ; it is more 
easily proven to be a consen'ator of nervous and muscular 
power by its sedation of nervous excitement, and the rofresh- 
Tnent which results t>om the repose of quiet sleep, induced by 
its use. Its effects upon the pulse aud temperature cannot 
come of induced debility, for the reason that no debility re- 
sults from its use ; which fact is apparent to tbe dullest per- 
ception ; as it occasions no delirium, no pallor, no blueness 
Of the akin, no muscular tremor, nor unsteady action of the 
heart, no sighing respiration, no clammy perspiration, nor any 
other symptom of resulting weakness or paralysis. On the 
contrars- the mind is calmed ; pallor diminished by equaliza- 
tion of the circulation ; the tremors even of dipsomania calmed ; 
the gait is steadied ; the pulse ia rendered soft and full ; the 
eecretiona are not arrested, but promoted, and somf, notably 
of tbe mucous and salivary glands, are increased. Quite 
probably chloral will repeat the historj- of digitalis, which but 
recently was thought by all writers to be only a substitute for 
the lancet, and to reduce the action of the heart only by 
■weakening it ; but has now become the standard tonic in af- 
fections of this organ. Xo increased debility of the heart or 
«ny other organ ever results from the projjer medicinal use 
of chloral hydrate. Nine grammes (nearly 140 grains) were 
igiven without barm by Laseque to produce sloop in a patient 
buffering from rheumatismal meningitis, in which beliadonna, 
^inia, and other remedies, had failed. Sleep ensued, and the 
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patient recovered. (Trousseau.) Several huodred graiiffl, in 
doses of from twentj' to sixty graina, are frequeutly given by 
the best physicians, in a few hours, in diseasea of great debil- 
ity, as puerperal eclampsia, puerperal mania, &c, not only 
iritbout harm, but with the happiest results. 

Trousseau advise a first dose of 4 grammes (gr. 60) in puer- 
peral eclampsia, to be followed by fresh doses of one gramme 
08 soon as the action becomes feeble. Yemeni] advises chloral 
in large doses, and to the extent of 3 to 12 grammes daily, in 
traumatic tetanus. Trousseau reports fourteen cases of slow 
tetanus, treated with one and one-half to three drachms of 
chloral daily, and continued from twenty-four to sixty days, 
yrith eleven cures ; a better showing than can he claimed for 
any other treatment. In none of these cases is debility claim- 
ed or proven to be a contraindication to or result of its use. 
Bat, were the results of such extreme doses less favorable, or 
even fatal, they could not with any sense be claimed to prove 
that ordinal}' medicinial doses, continued for a few days, were 
dangerous. Atropia, strychnia, and arsenic, are given in me- 
dicinal doses witb impunity and benefit for long periodst 
although it is certainly known that they are deadly poisons 
when administered in too large doses. Even gluttonous 
meals of wholesome food are sometimes fatal, yet nobody 
would be so senseless as to base upon such occurrences an 
ailment against rational eating. No more would the evilB 
leaulting from the abuse of chloral, or from an idiosyncracy, 
militate against its legitimate use in disease. 

The treatment of diphtheria with chloral hydrate as a chief, 
or I might say as a specific remedy, was first employed and 
advocated by the writer in 1875. Rince that time he hasem* 
ployed it in more than five hundred cases of well defined 
diphtheria, with a mortality of less than two per cent. Like 
other well attested specifics for other diseases, the earlier in 
t^e disease the administration is commenced in any case; the 
better ; for, a^ a. rule, the toxeemia is rapidly progressive, and, 
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beyond a certain limit, will overwhelm the vital powers, and 
defy aoy treatment. 

Chloral is advised in all cases, (ace formulEe 22, 23 and 24) 
in the place of the irrational iron and quinine mixtures in 
general use, and is given in small doses to the extent of 
inducing a quiet somnolent state. A moderate hypnotio 
efiect is, in my experience, essential to the best results, as at 
this point, if not before, the temperature and pulse rate are 
Tednced, and worry, headache, and nausea disappear. Wo 
know, too, by this ejrect, that the remedy has been absorbed 
into the blood in sufficient quantity to produce upon it spe- 
ciflc efTects. 

Occasionally it ia found best to begin treatment with a 
much larger dose in order to reduce the temperature and 
pulse, and to obtain a night of repose, as in the following 
case. Oct. 27th, 1881, Mrs. H., aged thirty-five years, and in 
ordinary health, whilst away from home on a social visit, ob- 
served in the early part of the day that swallowing caused 
acuta pricking pain, and soon after an attending sense of 
fUlness and soreness. The preceding night her sleep had 
been interrupted and unrefjeshing. As the day advanced, 
headache and backache came on, followed, after a hearty 
dinner, by nausea and vomiting, with violent pains in 
the head, neck and throat, with sensations of violent 
general sickness, and severe cliills aiternating with brief 
paroxysms of high fever. She was convoyed home lata 
in the afternoon. At 8 p. m. she was visited and the pr&: 
ceding history of the attack elicited. Ttie pulse was now 
115 and bounding ; temperature 104^" ; dyes suffused ; skia 
hot; tongue moderately coated and dry, and purplish red 
in the centre ; nostrils stuffed and violently congested; de- 
glutition difficult and painftil ; tonsils, uvula and velum 
Bwotlen, with patches of false membrane upon both tonsils ; 
mbmaxillarj' and cervical glands swollen and tender ; bow- 
els constipated. Ordered twenty grains each of soda.bicarix 
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&nd calomel, to be taken immediately, and followed at 9 
o'clock by ^ Chloral hyd. 3 sa, tr. opii deod. gtt xv, in half an 
ounce of well sweetened water. The throat to be covered 
■with a light linseed poultice, and enveloped iq soft flannel, 
aod the patient to lie allowed to rest for the night without 
further medication. 28th, a. si. — Patient had quiet sleep 
daring the night, and this morning two fecal dejections. 
Pulse 84, temperature 99", tongue moist ; some increase in 
exudation, but less faucial and nasal congestion ; glands of 
neck still swollen, but less tender. Ordered formula No. 22, 
which with a few slight variations was kept up till Novem- 
ber 2d, when the patient was discharged — cured. After the 
night of the 27th, only dry soft flannels were applied 
externally. 

To a child of five years suffering from a moderatelj' severe 
attack of diphtheria, about thirty-two grains of chloral hy- 
drate in twenty-four hours is the usual quantity administered ; 
m combination with an equal amount of chlorate of potaab, 
{Form. No. 23) in syrup and water, and administered in 
drachm doaes hourly, except during refreshing sleep. The 
quantity should be increased or diminished in proportion to 
the age of the patient, and according to the exigencies of the 
case ; anil if marked somnolence be produced, the frequency 
Of administration may be somewhat diminished. The ad- 
ministration is uniformly commenced on the first visit, and 
continued till all exudation bas disappeared, and longer, in 
diminished quantity, if the toxeemia or local manifestations 
demand it. 

■ Should the irritability of the stomach seem to preclude the 
present administration of chloral, it will generaUy be fonnd 
to be controlled by the lasative before mentioned, and if 
necessary, recourse may be had to such other means as are 
generally employed to allay nausea. 

Should the febrile manifestations be very marked, a few 
doses of aconite or veratrum may be administered, but is 
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it tile chloral is the only febrifuge required. If, on 
the contrftry, maJigDant or tj'phoid symptoms are manifested, 
the administration of pure rj-e or bourbon whisiiy, or pare 
brandy, in milk punch or egg-nog, or other eligible forms, is 
indicated, and if well borne, coDtinued in increasing quanti- 
ties, up to the limit of toleration. While administering alco- 
holics, the chloral mixture should generally be continued in 
alternation. 

Experience has shown that the excessive use of alcohol is 
seldom required in connection with the chloral treatment ; i£, 
however, it be indicated, as above, its use is emphatically en- 
dorsed. 

If headache or pharyngeal or otlier pain be complained of^ 
these generally subside witnin a few hours after the com- 
mencement of the chloral treatment. 

Tlie mouth aud faucial and pharj'ugeal surfaces are effect- 
oally disinfected I)}' each dose, and as the local action of 
the remedy is also desirable, no drink should he permitted for 
several minutes afterward. In most cases no other local treat- 
ment is required. For other local treatment see chapter XVI. 

The patient should be allowed abundance of agreeable, 
refreshing, and nutritious drinks, as cold wat«r, milk, lem<Hi- 
ade, barley or rice water, toast coffee, beef tea, or milk and 
raw egg. For further directions with regard to nourislmiBnt, 
■ee chapter XIV. 



CHAPTER XVm. 

NASAL DIPHTHERIA. 

Nasal diphtheria is much more frequent in some epidemics 
than in others, and is so designated solely on account of the 
implication of the nasal passages, either as the primary seat 
of the local affection, or as the consequence of its extension 
to the nares from the pharynx. 
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The niifes are, however, but seldom at the first invadedby 
the diphtheritic inflammation, or the original seat of the mem- 
branous exudation. The affection is generally secondary, the 
result of the extension of like processes from the pharynx. 
The disease, or, rather, the complication, is usually at first 
shown by a yellowish or brownish ichorous discharge from 
the nostrils. The mucous membrane is congested and red- 
dened, and the passages soon become occluded by swelling 
and the membranous deposits, which, at times extend contin- 
uously from the posterior nasal orifices to the anterior, oc- 
casioning great embarrassment of respiration. 

In some cases we observe, however, only scattered deposits 
on the mucous surfaces of the septum or turbinated ixines. 

The general treatment of this form of diphtheria is in all 
respects the same as in other forms of the disease. The nasal 
passages should be frequently cleansed and disinfected in 
order to prevent putrefaction hnd secondary blood poisoning 
by absorption of septio matter thus formed. 

In my observation, paralysis of the pharyngeal muscles is, 
doubtless as a result of neglect to cleanse these surfaces, 
more frequent in nasal, than in other forms of the disease. 
It is, therefore, of the first importance to keep these pas- 
sages as thoroughly cleansed and disinfected as possible^ 
This is to be accomplished by the abundant injection of weak 
pure soap-suds two or three times daily, followed by weak 
solutions of chloral hydrate (three to fifteen per-cent), car^ 
bolic acid, lactic acid, permanganate of potash, alum, or 
tannin. Preference is given to the chloral solution. 

The nasal as welt as the pharyngeal surfaces may bo 
effectually treated by inhaling the vapor exhaled by slack- 
ing lumps of lime in a three per-cent solution of chloral 
hydrate, in a wide mouthed bottle. This should be repeated 
every three or fiiut hours. Tho vapor may be rendered 
aromatic iiy adding a email amount of any agreeable peis- 
fuma or essential oi! to the liquid used. 
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Should epistasia oucur, and it is not very unu&ua], it may 
be controlled by injections of MonseU'a solution diluted with 
four to six parts of water, or by the use of a enuff com- 
posed of persulphate of iron oue part, anJ starch three 
parts. 



CHAPTER XIX. 
LARYNGEAL DIPflTHERIA. 

Laryngeal diphtheria, denominated also diphtheritic cron|^ 
has been fully described in chapter X, to which the reader is 
referred. 

Its differential diagnosis from that other form usually de- 
nominated pseudo-membraneous laryngitis, or true croup, is 
not generally difficult, and yet may at times be nearly or quite 
impossible. To, the general practitioner the conflicting argu- 
ments for and against their identity, are of little value or in- 
terest, only as they may possibly inBuence his treatment of 
the case. Fortunately he is rarely placed under circumstancea 
of BO equivocal a nature as to occasion serious donbt, And 
should such conditions occur, he can derive little aid ftonl' 
controversial writings. The following observations will ms^' 
terially aid in properly classifying any given ease. 

A case is diphtheria, 1st. When it is the result of extension 
of diphtheritic inflammation and exudation from the pharynx 
or nares. 

2nd. When it can be clearly traced to diphtheritic infec- 
tion, and is ushered in or preceded by constitutional pyrexia! 
symptoms such as characterize attacks of diphtheria. 

3rd. If the case occurs during the epidemic prevalence of 
diphtheria, and is attended with swelling of the tonsils, the 
parotids, submaxillaries, or' the cervical lymphatic glands, any 
or all of them. 

On the other hand, the case is croup, 1st. If it be withont 
eonstitutionalsymptomsother than those attributable to laryn- 
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geal iuflatnmation and exudation, as partial aphonia, croapy 
cough, slight fever, and embarrasaed reepiration. 

2nd, I0 the absence of diphtheritic exposure, if the disease 
be sthenic in its symptoms, and primarily locally limited to 
the larynx. 

The IreatvtenC of this class of eases is not shown to have 
been very satisfactoiy hitherto, as by far the largest part of 
those attacked have died, The preBention of laryngeal com- 
plications, by early and efficient constitutional and local treat- 
nient is, no doubt, much more eSectire than any means that 
can be employed after the larj-nx is invaded. But suppose 
laryngeal symptoms to arise in any case, the earlier they are 
detected, the more hopeful may we be of favorable results. 

It behooves the physician therefore to keep a careful watch 
in every case of diphtheria, in order to detect the approach of 
laryngeal complication, which, as shown in chapter X, is or- 
dinarilj' heralded by greater or less vocal impairment ; as, 
slight hoarseness of the voice, and croupy cough ; or by slightly 
etridulous breathing. All these symptoms arc magnified by 
increase of the larj-ngeal tumefaction and exudation, till by 
occlusion of the larynx the act of efficient respiration is ren- 
dered impossible. 

The gancral medication in such cases need not be material- 
ly modified except to be pressed with a vigor commensurate 
with the danger. Tlie same is also true of the external local 
treatment, which at moat need only be supplemented by effi- 
cient fomentation by means of flannels wrung out of hot weak 
solutions of chloral, changed every fifteen minutes. Have 
two sots of flannels, in order that tlie throat may not be ex- 
posed in changing. Light flaxseed poultices are likewise -to 
be commended. 

■ By far the moat important and promising item in the treats 
ment at this period consists of the administration by inhalaii 
tion of fluids vaporized by slacking lime, or atomized by aa 
atomizer. For thb jjurpose Mackenzie odx-ises tlie useofliie* 
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i acid (gr. xx in 3 i), to be used at least every hour, and 
continued for five minutes. Prof. Smith gives preference t©. 
limewttter for thie purpose, and advises its constant use. 

Having myself had no experience with the lactic acid spray, 
it is soffident to say that it ia atroogly advocated by so high 
an authority as Dr. Mackenzie. I have had experience with 
limewater spray, but in my hands it has proven less asefnl 
than a three per cent, solution of chloral hydrate, and I have 
found its use troublesome 00 account of incrustations forming 
upon the parts of the atomizer, so as, sometimes at a critical 
period, to prevent its working. 

Believing, therefore, that chloral ia a better disinfectant 
aod destroyer of the diphtheritic exudate than ia limewater, 
as well as more convenient in practice, I advise ita use for 
ten or fifteen minutes hourly. The vapor of lime and chloral, 
as advised (see 1J17) is specially recommended. 

There must be no relaxation in the administration of nu- 
trients aod stimulants, which, if necessary, may be given in 
enemata. 

These measures must be reasonably persisted in till the 
stridor and hoarseness arc relieved, and the false membrane 
destroyed or expelled. 

If this treatment is not succeaaful, there now arises one of 
the moat difficult questions the physician ia ever called upon 
to decide ; namely, the propriety of traeheotomy. Out of the 
greatest perils there ia no doubt a few have, by this means 
been rescued ; and from perils apparently equally great, a 
larger proportion have recovered by the persevering use of 
t violent. T know of no satisfactory atatisticat or 
other basia for the clear solution of this grave problem. It 
must therefore be largely a matter of individual judgment, 
aided, if possible, by the best available counsel. 

Time, to confer and debate the problem at the bedside, is 
in every coae exceedingly brief, fVom the very nature of the 
It may be that even a few moments of apparently 
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unavoidable delay or doubt will prove fatal ; — instantaneoos 
decision and corresponding ac-tion are ail that remain. 
In the writer's judgment the propriety of the operation in 
any case of general infection is exceedingly doubtful, and un- 
fortunately, Buch systemic infection exists in every case of 
undoubted diphtheiitlo pBeudo-membrauous laryngitis. 



CHAPTER XX. 
TREATMENT OP DIPHTHERITIC PARALYSIS. 

Diphtheritic paralysis, the only fl^queot sequel of thia 
disease, is not ordinarily attended with great danger to life. - 
Its mode and period of development, and its attending phe- 
nomena ai'e described in chapter S, which see. 

Although rarely fatal, and tending to spontaneous recovery, 
it by no means follows that medical treatment is unimportant 
in these cases. 

When the paralysis is slight, and limited to the pharynx 
and soft palate, as is most frequently the case, little is needed 
to be done, save careful nursing, with the tonics appropriate 
to this stage of convalescence ; and here, if at all, in diph- 
theria, is an appropriate sphere for iron. Quinine and cod- 
liver oil are also needed. 

In the graver cases of muscular paralysis, there is in 
addition, a need to call to their aid other therapeutical agents. 
If there be marked loss of power of the pharynx and ceeoph- 
agua or epiglottis, rendering swallowing difflcnlt or impossible 
in the former, and dangerous in the latter ; the administration 
of nourishment per rectum may become a necessity. For 
this purpose milk with raw egg beaten in it, or strong beef-tea, 
with millc and brandy, are to be used, with the addition of 
a few drops of tincture of opium to prevent immediate 
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eepulaioii. These may alao be made the vehicles for the 
administration of remedies, as strychnia, iron, and quinine) 
which are now needed, The feeding and administration of 
medieines may also be effected by means of the stomach tube. 
One or both of these modes may be a necessity to prevent 
death from starvation. . . 

If the paralysis prove severe or obstinate, we should, 
regardless of its seat, resort, in addition, to electricity, iVietion 
with the flesh brush or the naked hands, and local Btimulants, 
\s tincture of capsicum, or ammonia. 

The writer has been well pleased with the effects of the 
magneto-electric current, though the other electric currents 
in a mild form aro recommended. 



CHAPTER XSI. 
MEDICAL PROPHYLAXIS. 

If the views entertained by me of the chloral treatment of 
diphtheria are well founded, as I believe them to be, and if, 
as I also believe, its effects are produced primarily on the 
blood, and through its medium only, the following sequence 
is, to say the least, logical. 

The effects of chloral being antagonistic to the systemic 
poison, or in other words, antidotal thereto in the more 
adoanced stages, it is likely to be equally so during the 
stage of incubation, and therefore an efficient theurapeutical 
prophylactic. 

That it is such I have often demonstrated in practice, to 
my perfect satisfaction. It manifests a remarkable power 
the diphtheritic poison in every stage of its develop- 
ment. 

When given to persona exposed, in the doaes heretofore 
advised, ttiree or four t(mes in twenty-four hours, I have 
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almost uniformly observed that if they contracted the disease 
at all, its form was mild. In most instances its protective 
influence has seemed positive, and its use for the purpose, 
though new to most practitioners, is earnestly recommended. 
A little experience in its use will dispel incredulity, and 
•proYQ the value of this new departure. . 



CROUP. 



CHAPTER I. 

In its aetiology croup has little in common with diph- 
theria. Croup generally has its origin in colds, and rarely 
occurs except in Winter and Spring, during the prevalence of 
inclement weather, and is neither contagious nor epidemic ; 
whereas diphtheria originates * from a subtile blood poison, 
prevails at all seasons of the year, and is both contagious 
and epidemic. Pathologically their relationship consists in 
the development in both of a similar exudation ; in the former 
alwaj's within the larynx, in the latter almost universally 
upon the pharyngeal surfaces, from which its extension intx) 
the nares and larynx, as well as its development upon any 
abraded surface of the body, is not rare. We regard both as 
forms of toxaemia, for the reason that common acute inflam- 
mation never, or very rarely, leads to a membranous exuda- 
tion. 

Just what the antecedent or coexistent cause of the blood 
poison of croup may be, aside from the catarrh by which it 
is ordinarily introduced and seemingly induced, is not known ; 
we are only familiar with the course and phenomena of the 
disease. These differ as widely from diphtheria as they do 
from fibrinous bronchitis. All three of these diseases are 
characterized by an identical membranous exudation, but are 
not therefore even szispected of being one disease. There is 
no better reason for suspecting the identity of croup and 
diphtheria than there is for reckoning all three to be one, 
and simplifying the nomenclature by calling all diphtheria. 

9 (129) 
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Indeed, Sir J. R. Cormack has suggested that plastic bron- 
chitis may be a varietj' of diphtheria, and numerous other 
writers of great distinction treat croup and tracheal diph- 
theria as identical. Nevertheless the very wide clinical dif- 
ferences observed by all, are sufficient to distinguish them as 
fieparate diseases, having the one characteristic, a lamellated 
membranous exudation, in common. 

Their histories are as distinct as their clinical differences, 
and both alike disprove their identity. . . . The common 
membrane^ it must be admitted, is suggestive of a similar 
effect being produced upon the blood bj' the causes which 
<;all into existence these separate affections. Although com- 
mon forms of inflammation never produce such an exudation, 
it does not follow that the different causes of these diverse 
maladies may not, to some extent, similarly affect the blood, 
and be amenable to like treatment. 

Fibrinous exudations prove eitlier such an affection of the 
blood as predisposes to coagulation, or a peculiar form of 
local inflammation, producing topicall}', in croup and plastic 
bronchitis, a condition that in diphtheria has been shown to 
be systemic. Either ma}^ be admitted, or both, without ma- 
terially influencing the treatment, for the reason that, in the 
presence of so great danger, no topical or general treatment, 
known to have a favorable influence is likely to be disre- 
garded, whether it exactly fits our philosophy or not. 

The disease now under consideration is given a variety of 
appellations, as pseudo-membranous lar^^ngitis, croupous or 
plastic laryngitis, cynanche trachealis, membranous croup, 
true croup, etc., to distinguish it from other varieties of 
larj^ngeal inflammation. The term croups which was first em- 
ployed by Sir Francis Home, has long been applied to this 
malady, and is expressive of its earliest symptoms, hoarse- 
ness and stridor. Its derivation is uncertain and unimpor- 
tant, while its true meaning is expressive and significant. 
« Croupy cough " and " croupy breathing" are popular ex- 
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'pressions that are never miaiinrlerstood nor aisregarded by 
medical men, and very seldom by the laity. They inspire the 
popular and tbe professional mind alike with a well-grouuded 
sense of impending suffering and imminent peril. 

The disease is essentially a plastic laryngitis, dependent 
largely for its origin upon exposure in inclement weather, 
and in some degree perhaps upon specific causes, and also 
upon peculiar personal or femily susceptibility ; and not upon 
any peculiar contagiuni. 

Croup is essentially a disease of childhood, between the 
ages of two and seven years, but occasionally occurs outside 
of these limits. It prerails mostly during Winter and Spring 
and is only exceptionally obseri'ed during Summer and Au- 
tumn. Its occurrence as a consequence of or in immediate 
connection with common acute catarrh, so masks its stealthy 
Invasion that its serious character is often unsuspected : the 
patient is thongfit only to have ■' caught a. cold." 

Early symptarm (md diagnosis. First Stage. Psendo-mem- 
branous larj'ugitis in its early stages is with difficulty diag- 
nosed from simplo or ordinary catarrhal inflammation. Its 
symptoms are such as depend solely upon laryngeal obstruc- 
tion. This obstruction is at first, as in all the other forma of 
laryngitis, due to sub-mncous infiltration, or inflammatory 
swelling. An iriBammatory stage, as in diphtheria, precedes 
the exudation or the period of membranous formation. Tlien 
as cronp is, unlike diphtheria, neither epidemic nor conta- 
gious, DO reliable diagnosis can be based upon its epidemic 
prevalence, or upon exposure depending iipou the presence 
■of otiiers affected by the disease. The slight roughness or 
boarseness of the voice and clanging or barking cough,"as 
before intimated, are no more, often less, marked in the croup- 
ous than in simple catarrhal or accute forms of laryngeal in- 
flammation. Auscultation shows that both the inspiratorj- 
and expiratory sounds are a little prolonged, and that the 
'Vesicular murmur is more or less marked by laryngeal stri- 



dor, The supraclavicular, intercostal, and pneeordial spaces 
are Bomewhat depressed during inspiration, tiie depression 
being m proportion to the obstnictlon. Neither rigor, pro- 
droroic symptoms, nor peculiar form of fever, indicates the 
true nature of tbe attack, any more than do the character of 
the voice and cough. No characteristic expectoration or fau- 
cial inflammation or adenitis are so manifest as to enable the 
anxious practitioner to surely solve the problem of diag- 
nosis. Is its solution then impossible 7 It is only just to 
confess that, in the early stages, it sometimes is impossible. 
With physicians of experience and culture, and quick percep- 
tion of cases, a diagnosis is often like an intuition or a super- 
added sense, and is no more communicable to a novice by 
worfls than are the most diflSciilt problems of geometry. 
This superadded sense or ready interpretation of the physi- 
ognomy of disease is a larg;e element of medical proficiency, 
and either is, or underlies, skill. What, then, we inquire, are 
the best communicable instructions to aid junior members of 
the profession to fix upon a diagnosis in the early stages or 
first period of croup, as a basis for the treatment of this 
most deadly foe of children ? 

1*/. Remember that the characteristic symptoms are gen- 
erallj' (not always, it must be confessed,) more slowly devel- 
oped than in the simple inflammatory or spasmodic forms of 
laryngeal obstruction. The cough and stridor are leas marked 
and more insidious and prolonged in this early period, than 
in the usually baroiless spasm of the glottis, whether 
accompanied or not by some degree of inflammation. 

2d. Fei'er is induced alike in the simple and the croupouis 
forms of laryngitis, and lience is not pathognomonic. It may 
be said often to appear earlier, and at first with greater vio- 
lence, in the simple form of laryngitis than the croup. 

Zd. Tbe differential diagnosis, to he reliable, must depend 
upon tlie discovery of the pseuds- membrane. If we are able 
to make visible the interior of the liirvnx by means of the 
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laiyngoacope, the presence or absence of this formation will 
temove all doubt. This method is not always practicable, 
and with timid children, suffering often as much from fright 
as iVom dyspnosa, ia very generally impossible. '-If," says 
Prof. Flint, " the demonstration by this method fails, the pres- 
ence of a false membrane is to be inferred, ^rs(, from the de- 
gree of obstruction being gi-eater than in simple acute laryn- 
gitia, provided the patient be a child; and secowi, from the pres- 
ence of an exudation in the pharynx, which is determinable by 
inspection of the throat. The latter is by far the more reliable. 
Clinical observations go to show that, in the great majority 
of cases, an exudation visible in the pharj'nx accompanies 
pseudo-membranous lary-ngitis exclusive of the occurrence of 
the latter as a coraptication of diphtheria. There arc, how- 
ever, some cases in which this evidence is wanting. In these 
cases a positive diagnosis cannot be made independenttj' of the 
laryngoscope, until portions of the false membrane have been 
■ expelled by coughing. In all cases the expectoration should 
be carefully examined with reference to this point. The por- 
tions of false membrane expectorated are sometimes rolled 
together with the mucus into a mass which must be carefully 
unrolled in water, in order to determine its membranous char- 
acter. This evidence of the affection is rarely obtained if the 
patient be under five j'eara of age on account of the expec- 
toration being swallowed." 

These remarks by this groat teacher serve more to show 
the difficult character of the problem under consideration 
tlian to aid in its solution; although it must be acknowledged 
they are as truthful as they are characteristically frank and 
instructive. 

Let us call to our aid a clinical example. E. S., aged five 
years, contracted a cold from exposure Nov. 12th, 1880. 
Family are constitutionally predisposed to croup, two children 
having previously died of the disease. Parents and living 
children constitutionally souud except the predisposition 
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above meationed, which has also been raanifested by aeverat 
violent attacks of diphtlieria. Snuitary aiirroundiiigs and 
other circumstances reasonabiy good. When called on the 
15th the patient appeared but slightly ill ; for three days had 
hart a cold and been moderately but increasingly hoarse, with 
croupy cough keeping pace with the hoarseness, appetite im- 
IHiired, fever so alight that of itsi-If it would not attract at- 
tention ; had a rather restless night, respiration slightly stridu- 
lous and distinctly audible. No view of the inlerior of the 
larynx could be obtained ; epiglottis and adjacent parts con- 
gested and coated partly with what appearetl to be condensed 
mucus, no dysphagia nor glandular swelling. Diagnosis 
membranous laryngitis. 

If in this stage any doubt may have existed, the subsequent 
history showed unequivocally the correctness of the diagnosis. 

At this early period of the disease, the symptoms as epito- 
mized by Bartholow, are as follows. The attack of the croup 
usually but not invanably begins as an acute catarrh of the 
larynx ; there is a feeling of heat and irritation in the organ, 
and the voice is a little husky ; there is cough with sijmething 
of stridor about it ; and fever, restlessness, thirst, anorexia, 
and disturbed sleep accompany the evidences of laryngeal 
mischief. When the fauces are inspected, more or less red- 
ness, sometimes dusky redness, will be observed, and also 
small patches of a thin pellicular exudation of a grayish-yel- 
low color, studded over the palate, tonsils and pharynx. 
These patches presently coalesce and then form a dense mem- 
larane several lines in thickness (?), of a yellowish gray or 
ash color. Ashuskiness of voice was one of the initial sjTni^- 
toms, the same patches of pellicular exudation are forming Id 
the larynx. 

Evening exacerbations, followed, as morning approaches, by 
remissions, are, during this period, extremely common, but are 
at most only su^estive, and not to be considered diagnostic; 
Says Prof Mackenzie : " In children it is sometimes veiy 
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1 difficult to distinguiali catarrhal larj-ngitis of a severe form 
from croup. Indeed, in the early stagea it is often imposaibla 
to differentiate the two maladies." 

On the other band J. Lewis Smith (DiseaseB of Children) 
writes: "The diagnosis of true croup is ordinarily easy. It 

I might be mistaken for spasmodic laryngitis, but more frequent- 
ly spasmodic laryngitis is mistaken for it. The differences 
which will aid in the differential diagnosis are the following : 
Commencement abrupt and at night in the one, gradual in the 
other ; presence in one and absence in the other of pseudo- 
membrane upon the surface of the fauces ; fragments of mem- 
brane in the sputum in one ; character of the cough, course of 
the disease growing gradually in one, in the other, with few 
exceptions, rapidly imprOTing." Trousseau speaks of the lia- 
bility to error of diagnosis in these cases in which spasmodic 
laiyngitis is associated with pseudo-membranous pliarj-ngitis, 
" Few physicians hesitate to designate as true croup these cases 
in which there is a croapal cough in connection with false mem- 
brane upon the surface of the fauces, and yet the larj-ngitis, 
under such circumstances, may be merely Bpasmodic. Tliia 
coexistence of pseudo-membranous pharyngeal and of spasmo- 
dic laryngeal inflammation is, however, probably rare, but its 
occasional occurrence should I>e borne in mind." 

Just how Prof, Smith has rendered the " diagnosis of true 

I aronp easy " in the preceding quotation is not easy to see, as 

F lie has failed entirely to notice the difficulty of differentiating 
tiie disease from catarrhal laryngitis, which Mackenzie truth- 

I fclly declares " is often impossible." Much of the apparent 

. clearing up of the diagnosis of true croup comes from its be- 
ing considered by Trousseau, Mackenzie, Bartholow, and others 
a identical with diphtheria ; hence the frequent reference to 
the discoverj' of membranous deposits on the pharynx as 

I ^^postic of croup: it is, however, more commonly pathogno- 
monic of diphtheritic infection, and its appearance is excep*- 
tional and rare in uncomplicated true croup. A certain diag- 
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nosia at an early penod of the disease is frequently aim^ 
impossiile. 

Later Symptoms. As the disease advances the skin becomes 
hot and dry, the face flushed, eyes suffused, breathing more 
hurried and stridulous, cough more hoarse and frequent until 
it becomes toneless, a mere spasmodic expiration ; the labored 
and hoarse phonation is nearly, and finally entirely extin- 
guiajied. The patient, alreadj' suffering from asphyxia, be- 
comes alternately dull, and fretful and passionate. Then 
occurs a lull, respiration somehow is a little easier, probably 
in consequence of relaxtion of the larj-ngeal structures, the 
effect of the increasing carbonic acid toxtemia, and the patient 
not only breathes better, but from better oxygenation of the 
blood becomes temporarily less stupid, and for a very brief 
period seems quite bimscif again. Very soon, however, as the 
irritabilitj- of the larjmgeal structures is revived, spasmodic 
stricture is again added to the organic obstructions, the dya- 
pncea returns with increasing violence; the lips and nails be- 
come blue, every respiratory muscle seems to exert its utmost 
power to obtain the required air, inspiration is prolonged and 
stridulous, the intercostal spaces are depressed; the veius of 
the face and neck become prominent, and a profuse perspira- 
tion burets from every pore. Expiration, tliough obstructed 
fend often prolonged in proportion to the amount of air exhaled, 
is less painful, because not accomplished in so great a measure 
l)j' the direct labor of tbe exhausted respiratorj' musolea. 

The effects of the intense labor, and the accumulated car- 
bon in the blood, soon again produce exhaustion and insensi- 
bility, and the patient again falls asleep. A brief period of 
testlesH repose and labored breathing is soon succeeded by 
another paroxysm even more violent than the preceding. The 
«ough does not increase in violence as the disease progresses 
on account of the muscular debility, and is rarely of sufficient 
force to raise the mucus from the air passages, or to detach 
and expel tbe loosening portions of false membi;^ne. This 
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paroxysms of coughing not only do not aflord relief, but on 
the contrary, by lifting the thick mucus or detached portions 
of membrane to tlie rim of the glottis. Jidd to the existing 
obstruction, occasioning increased spasm, and may thus pre- 
cipitate a fatal termination of the case. The voice during 
this period is usually extinguished, or so great is the effort 
necessary to speak, or so painful, that only a. feeble whisper 
or sign can be elicited. 

The appetite for food is entirely lost, the thirst incessant, 
and deglutition not generally difflcult. The tongue is heavily 
<»ated with a thick white fur except the tip and edges, which 
are often intensely red. The fauces are red, or ash colored, and 
occasionally show traces of membranous exudation, but af- 
ford no index to the violence of the disease. 

During the third staje, which now supervenes, the exacerba- 
tions grow less violent as the natural forces decline, and the 
intermissions (ail to recur, while the respiratorj effort is con- 
stantly taxing to the utmost the waning \ital and mnscnlar 
force. The cough grows more feeble or ceases entirelj , the 
breathing apparently less laborious is feeble and sibilant 

The head is forced backward as in opisthotonos, the larynx 
depressed and alternately moving up and down m aid of the 
respiratory efforts, which with the co-operation of the abdomi- 
Dal muscles causes the chest to heave violentlj- to increase its 
capacity, and force the entrance of air. The countenance 
grows livid and anxious, the eyes dull and pale, the skin dry 
or clammy and the extremities cold. The pulse becomes very 
Jeeble and rapid, the respirations irregular or intermittent : the 
patient throws himself about upon the couch, often clutching 
the throat in frantic fruitless efforts to remove the obstacle to 
-.breathing. The agony increases, the countenance gradually 
jelaxes, and either increasing dyspnoea, coma, or convulsions, 
.iiaaten the tr^c scene to a close in death. 

Death may occur at almost any period of the disease. 
Fatal cases rarelj' run a longer period than two weeks, or a 
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sborter than two days. In tlie earlier periods sudden den 
is often, no doubt, the result of spasmodic t-losure of the 
glottis. Later it may result from the great extent and thick- 
ness of the membrane, or from detatjhed portions lodging in 
the chink of the glottis. Still another eause of death may 
be found in the bronchial obstruction, caused by mucus and 
pus, which the feeble patient has been unable to expectorate ; 
and yet another cause of death may be the imperfect aeration 
of the blood from imperfect respiration, and the consequent 
gradual accumulation therein of carbonic acid. 

Paihdojy. The post-mortem appearances are in accord 
with the disease phenomena heretofore delineated. As death 
rarely occurs during the first period, few opportunities are af- 
forded of determining the anatomical characters which theQ 
exist, but as the hoarseness and croupy cough are primarily 
due to inflammatory congestion and tumefaction, during the 
first period, only the evidences of such action are known to 
esist. These consist of intense injection of the larynx, 
either uniform or in patches, swelling, and a scantj- secretion 
of tenacious mucus, or elementary- psendo-memlirane. In it» 
later stages, after the hypenemia has attained its maximnm 
intensity, the disease ia characterized by the appearance upon 
the inflamed surface of a grayish-white semi-transparent pel- 
licle or rudimentary false membrane, which rapidly inereaseSi 
in thickness, and which presents much the same physical and 
chemical properties as the pseudo-membrane formed in well 
marked cases of diphtheria. It is not of uniform tlcnaity; 
and is found more firmly adherent at some points than at 
others ; often it is found loose, or heing only partially de- 
tached hangs in shreds or fringes. Its thickness varies fh)m 
a mere pellicle to several lines. Its location is chiefly in the- 
interior of the larj-ns, coating the vocal cords, the ventriolea, 
and lower surface of the epiglottis. It is occasionally visible 
ii{k)n the pharyngeal surfaces, but probably less frequently 
than is often estimated. 
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The formation of the pseudo-membcane in the trachea is 
also common, and may extend downward to the minutest 
bronchi, so completely obstructing the passage of air as to 
have induced emphysema or atelectasis. Aecordiog to Guer- 
eeut, in 120 o^sgb, the falae membrane was limited to the 
larynx and trachea in 78, and in 42 extended also into the 
bronchial tubes. It is seldom so abiftdaot in the larjnx as. 
to completely close it against the entrance of air, but on the 
contraiy, necropsy often reveals there merely a. transparent 
pellicle. The dj-spncea which during the first period was due 
solely to inflammatory tumefaction, was subsequently, in such 
cases, probably due to spasm of the glottis, excited by the 
presence of the pseudo-membrane, just as any foreign particle 
causes such spasm in health ; for it should be borne continu- 
ally in miud that the most violent paroxysms of d5'spncea, 
are in nearly all cases, lai^ely due to spasm. 

The psewto-memiraTie, then, surrounded generally with epi- 
thelial debris and mucus and pus, is the peculiar characteris- 
tic of croup, as seen by the anatomist, and in the absence of 
tiiis, no pathologist could venture to pronounce a case pseudo- 
membranous lajyngitis. 

Treatment. When we consider the great danger from the 
rapidly increasing obstruction to respiration in this disease", by 
the increasing congestion of the larynx and the deposit of 
plaetic matter upon its walls, in connection with the natural 
narrowness and sensitiveness of the chink of the glottis in 
young children, iu whom slight turgessence of its mucous 
membrane is often sufficient to cause stridulous breathing 
and alarming spasmodic closure, the importance of early 
treatment can hardly be exaggerated. 

- Indications. The arrest of inflammatory congestion, hmit- 
■ preventing the adventitious deposit, or if already 
formed efi'ecting its disintegration or expulsion and the 
prevention of spasm are the chief therapeutical indieations. 
While pursuing these objects, the necessity for properly 
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flupporting the patient's Btrength so that he may be able 
to withstuDd the progress of the disease, must of course 
be borne in mind, and is to be effected by suitable nutrition, 
and avoidance of such measures of treatment as tend to 
induce undue depression. 

Of remedial measures having the sanction of most authors 
■we first notice emetics. Their effects are, 1st: To diminish 
the local congestion by occasioning copious secretion and ex- 
pulsion of mucus. Snd: To detat^h the pseu do- membrane 
by increasing the secretion beneath it, and soitening it, 
and by the expulsive efforts occasioned, to eficct if possi- 
ble its dislodgment and ejection with the matter vom- 
ited. Emetics are, therefore, generally considered the proper 
initial of rational treatment. As it is manifestly important 
to consider the strength of the patient, that he may be able 
to bear up against the ravages of the disease, and be able in 
the succeeding periods thereof, by rigorous cough and 
repeated administrations of the remedy if needful, to effect 
the object in view ; it is essential to select such emetics as 
occasion the last prostration. Their repetition, to vigorous 
patients, as often as three to five times in twenty-four hours, 
it is thought, is often benefleial. Aiiiimonials, which were 
formerly much in vogue, are therefore manifestly improper, 
and must be rejected. Ipecaamnha in sulistance, or in the 
form of sirup or wine, although less depressing, is yet ob- 
jectionable unless with robust subjects, because of the con- 
tinued nausea and resulting dobiHty. Sulphate nf alumiimm 
in doses of a teaspoonful suspended in simp or honey, given 
everj- ten or fifteen minutes till free emesis is produced, is 
highly eommeuded by Prof. Meigs of Philadelphia and others, 
and is one of the beat of this class of remedies ; the large- 
ness of the dose is the only objection to its use. Htdpkate 
of copper is another of the most prompt and least objection- 
able of emetics in croup. It is conveniently administered 
powdered with an equal weight of ipecac, and suspended in 
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tdrap BO that each drachm may contain four or five grains of 
the mixture, and is given in teaspoonful doses eveiy five- 
minutes till it operates. It has beeu administered as often 
as every two to four hours with apparently good results. So 
frequent administration is not generally to be advised. The 
yellow sulphate of mercury in two or three grain doses, to 
a child of two years, is highly praised by Dr. Hubbard. Prol' 
Fordyce Barker, Prof, J. L. Smith, and others. Dr. Barker 
gives the remedy without delay, and claims not to have lost a 
patient thus treated for several years. The dose should he- 
repeated in ten or fifteen minutes if tlie firat doso does not 
produce emesis. Its employment is sanctioned by the voiy 
best authors, and is commended by the writer, although par- 
tial to sulphate of copper. 

If there be any degree of constipation, mild cathartics- 
should bo early administered. 

After emesis, resort must be had to those remedies known 
to prevent or diminish phtstic exudations, acting through the- 
blood ; also to the topical use of such aa tend to remove 
such exudate by effecting its separation or solution. The 
chief remedies of this class are mcrcurj-, chlorate of potassa, 
chloride of ammonium, quinia, bromide of ammonium and 
chloral hySrate. 

Mercury. This remedy, which ia usually administered in 
the form of calomel, baa been highly recommended by nearly 
all reputable authors of the past century. " Dr. Samuel 
Bard states that Dr. Douglas of Boston, who published in 
the year 1730 an account of the angina sufibcativa, was the 
first to recommend the employment of mercury in croup. 
Bard says that he was induced to trj' mercurials after read- 
ing Dr. Douglas's little essay, and adds, 'The more freely I 
have used them, the better effects I have seen from them.' 
To patients three or four years old he gave thirty or forty 
grains in fl^'e or six days, 'not only without any ill efl'ects, 
but to the manifest advantage of my patient ; relieving the-. 
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diHleulty of breathiug, and promoting the casting off of the 
slough beyond any other medicine.' He advises the first 
dose or two combined with opium, and considers mercuiy 
the basis of cure in croup." (Meigs.) 

We certainly know that calomel has the effect of increasing 
and attenuating the expectoration, hut whether it also in- 
creases the secretion within the larynx and beneath the 
pseudo-membrane and thus assists in its detachment, is not 
BO ensily demonstrated nor generally conceded. But this 
remedy has also an ancient and honorable reputation as an 
anti-phlogistic and alterative. On account of the former 
property it has been, and still is to a conaiclerable extent, 
reputed to he the great antagonist to inflammation ; hence 
it has generally been advised to continue its administration 
till the inflammation subsides, or the mouth becomes con- 
siderably affected. 

As an tdterative ita effects are produced through the medium 
of the circulation. By its effects upon the blood or the dis- 
ease elements, it is well known in some maladies, as syphilis, 
to have the power so to modify it aa to effect a cure. 

This power of producing an alterative effect upon the blood 
has been invoked in the treatment of croup. Its reputed 
effleacy in so modifying the blood as to diminish or prevent 
membranous exudation, has been sustained by tlie ablest 
writers. Prof. West, of St. Bartholomew's Hospital, London, 
wrote, "Calomel seems to have a twofold utility; it counteracts 
the tendency to the formation of false membrane in the air 
passages, and prevents or subdues that inflammation of the 
lungs which is bo frequent and so fatal a complication of this 
disease." Says Coley, of London, *' One or two grains of 
chloride of mercury must be given immediately, and repeated 
every hour, until the inflammation has subsided, or the mouth 
has become sensibly affected." Prof. Meigs says, "It (calomel) 
ought to be given early in order to produce upon the blood its 
deflhrinizing effect, and thus prevent, or at le-ast limit, the ex- 
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tension of the deposit." Such evidence of the utility of jner- 
OQiy ia croup, from eminent authors, might be made to em- 
brace almost the entire list of medical writers up to a verj' 
recent date. If to the maas of writers, we add the oral testi- 
mony of a great multitude of living eminent practitioners, a 
Btrong case is certainly made in favor of the use of mercury 
tn this disease, and it is not too much to concede the proprie- 
ty of its employment. 

The approved mode of administering this potent remedy 
may be thus epitomized. To a child one or two years of age 
give from gr. ss to gr. i, either alone or combined with enough 
pulv.Dov. to prevent its eatliartic effect. At the age of five 
or six years the usual dose is gr. i to gr. ij. These dosea are 
usually repeated at intervals of two hours, and in violent 
cases are given hourly. Prof. Meigs aflSrms that of nine cases 
so treated by himaeif, six recovered ; while of seven cases 
treated without mercury, five died ; showing a balance in favor 
of mercurial treatment of 50 per cent, in the proportion of re- 
coveries. It should be borne in mind that with mercury the 
other approved adjuncts, as emetics, moist air, &c., were con- 
joined. 

Notwithstanding the affirmed utility and high repute so 
long enjoyed, of mercurial medication in croup, the title to its 
venerable reputation is at the present time greatly questioned. 
Prof. Mackenzie omits even its mention among the reputable 
remedies, whilst by some other recent writers it is noticed only 
to distrust, or to condemn. Neither the theory upon which 
the practice is baaed nor the practice itself is any longer re- 
garded as invulnerable. It must be confessed that the finest 
theories of medical scientists are at the mercy of clinical fads. 
Let it be proven aa stated bj- Meigs and others that fifty per 
cent, more cures are obtained by this treatment than by any 
other, and we shall soon see that an improved version of science 
■will furnish an impra\-ud tlieory. If on the contrarj-, careful 
observation shall prove the superiority of more recent modes 
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and remediea, no reverence for antiquity, nor list of worship- 
ing admirers, can save this venerable giant from humiliation. 

Chlorate of potash is very generally prescribed in some way 
in pseudo-membranous laryugitts, although both its modus 
operandi and the bcneflta resulting from ita use, are questions 
still far from being satisfactorily settled. It was first pro- 
posed as a remedy in croup by Chaussier in lS19j but soon 
fell into complete disuse. It was revived again by Blache, 
and has ever since been used, in connection with other reme- 
dies, witli more or less belief in its beneficial effects. It is re- 
garded by Trousseau as "having a general inBuen<;e over the 
system opposing the reproduction of plastic exudations," and 
he adds, "Nothing forbids tbe use of this remedy in so dread- 
ful a disease as croup, without, however, placing exagge- 
rated confidence in ita virtues, and especially without using 
it to the exclusion of other treatment of proved (though per- 
haps limited) efficacy. " 

Its excessive use is thought to induce inflammation of the 
tidneys with albuminaria. Its possible dangers, therefore, 
and equivocal benefits in croup, should guard against its too 
libera! administration. 

Ammomum Chioride administered internallj', has long en- 
joyed tlie reputation of ha\ing a specific tendency to the mu- 
cous membrane of tbe iir passiges improving ita tone and 
favorably modifying its secretion The idea wbich has ap- 
peared cliieSy to diieet its use in medicme is, "that it tends to 
render all tite secreti ns freer ind more abundant, while it Et 
the same time lessens llie plasticitj of the blood, in other 
words, that its operation is, in some respects, identical with 
that of mercury," for whicb it has been by many physicians 
extensively substituted in practice. Notwithstanding the eug- 
gestiveness of its reputed physiological action, it has but 
recently assumed an important rank in the therapeutics of 
croup, and in this disease is now used to a considerable ex- 
tent both in private and hospital practice. Prof. J. Lewis 
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Smith writes of its use in Bellevue Hospital^ as follows 
(Diseases of Children, p. 511) : " Calomel has been much used 
in times gone by for its supposed antiplastic action, and more 
recently muriate of ammonia and chlorate of potassa as in the' 
following formula. 

IJ Potas. chlorat. 3 i. 

Ammon. muriat. 3ss. 

Syr. simplic. 3 ss. 

Aquae 3 ij. Misce, 

Give one teaspoonful every half hour or hourly. 

"Since the discontinuance of the calomel treatment, this 
mixture has been largely used in New York, but is now being 
superseded by the atomizer, or it is being employed along with 
the atomizer." 

Quinza and bromide of ammonium are accounted most valu- 
able remedies in croup, especially by Bartholow. Quinia in 
full doses of gr. iii to gr. v with children, inducing and main- 
taining cinchonism as fully as possible, is thought to effect 
the arrest of plastic exudation. Bromides, by their elimina- 
tion by the bronchial and faucial surfaces, no doubt exert a 
beneficent local effect in addition to their efficacy as anti- 
spasmodics in controlling the laryngeal spasms. The bromide 
of ammonium is given the preference, and is recommended in 
fall doses in alternation with quinia. 

CMoral hydrate is believed by the author to have proven 
itself more efficacious in the treatment of croup than any other 
individual remedy. For seven years it has been freely used 
in every case treated by him, with much better results than 
had hitherto been obtained without its use. In eight cases 
since 1876, of such gravity as is usually thought to demand 
tracheotomy, six, by its persistent use, terminated in recovery j 
and in no single instance since its introduction has resort to 
this formidable operation been thought advisable. 

The spasmodic affection of the larynx, which constitutes so 
dangerous a complication in this disease, is so perfectly con- 
10 
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trolled by chloral as to be almost eliminated from its danger- 
OU8 symptoms. This effect might reaaonably be expected 
from its well established efficacy in other spasmodic affections. 

It will be observed that chlorine is an element in all the 
reputed antiplastic remedies employed in eroup, and from the 
immense amount of this element employed in tlie manufact- 
ure of ebloral, it might on this ground reasonably be sup- 
posed to tie ani)erior to them all. Having already, when pre- 
senting its claims to 8p(?cific action in diplitheria, shown its 
effects upon the blood to preserve its fluidity and to prevent 
or arrest the tendency to fibrinous coagulation or exudation, it 
is sufficient in the present case to refer the reader to that part 
of this volume, with the remark that its therapeutic efficacy 
in cronp is believed to be as rational and as well established 
as in that disease. 

It is believed its use in the treatment of croup originated 
with the writer alaout the time of its introduction by him in 
the treatment of diphtheria, and bo far as known, Prof. Bar- 
tholow alone among standard authors, has arrived at similar 
views, or commended its use in this disease. He says (Prac- 
tice of Medicine, p. 437), '• Besides the agents above advised, 
quinia and the bromides — for the laryngeal spasms chloral is 
to be commended. The autlor has preferred to give ebloral 
and bromide of ammonium together, and tlie quinia separate- 
ly. Besides its power to allay spasms, chloral is one of the 
few remedies which possess the property to check the forma- 
tion of an exudation." 

To assure its greatest efficiency, it should not only be given 
early in the disease, but should be given freely and persist- 
ently. To a patient two or three years old either of the 
formulie, 23 or 24, may be employed in appropriate doses every 
hour or oflener when awake. For older patients the dose 
should be proportionately large, and in any ease increased or 
diminished according to circumstances, special reference being 
had to the soporific effects of the chloral. If the tendency to 
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Bleep J9 strong, a lees dose is indicated. Its employment does 
not in any way interfere with the administi'ation of emetics 
^hen indicated, nor with any other measures deemed necessaiy, 

Mwt air being more easily respired in this disease than 
■dry, it is advised that the atmosphere inhaled by the patient 
be impregnated with steam, either alone or medicated. Chlo- 
Tal and lime in the form of vapor or spray is regarded the 
most important. An eligible and economical mode of sup- 
plying the vapor consists in slaking lumps of fresh lime in 
.an open-mouthed bottle, or in a coffee-pot closely covered and 
rendered tight by placing wet cambric beneath the lid, and so 
held as to compel the patient to inhale the vapor as it arises 
•or is discharged from the spout, or rubber tube attached. 
A coffee-pot, or any similar vessel, with the spout placed 
near the top, ia to be preferred, as it furnishes a more 
dense vapor, which can he easily directed to the nostrils of 
the patient. The water used for slaking the lime should 
contain from ten to twenty grains of chloral hydrate dis- 
solved in each pint. The vapor may be made aromatic by 
adding to the water a small quantity of some agreeable 
perfume. The inhalations should be commenced as soon 
-as the disease is recognized, and continued as long as the 
hoarseness persists. Each inhalation should continue ten to 
■fifteen minutes, and should be repeated every hour or oftener 
in the early stages, and less frequently as the disease subsides. 

No case of croup can be efficiently treated so as to afford 
the patient the best chance of recovery, without resort being 
had to inhalations of either the above or similar vapors, or of 
atomized fluids possessing lilte qualities. The old method of 
slaking lime in open vessels, thus filling the sick-room with 
the vapor, ia both awkward and wasteful, as well as disagree- 
able and dangerous to the attendants, rendering them exceed- 
ingly liable to take cold upon going into the open air. 

Spray inhalations, though believed to be less efficacious, 
jnay be used instead of the above. Those of lime-water and 
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chloral, separate or combined, the author considers most 
efficacious. ( Nos. 10, 11, et seq,) 

For use in this way Mackenzie recommends lactic acid (16). 

J. Lewis Smith recommends the nearly constant use of 
lime-water four parts, and glycerine one part, only intermit- 
ting its use every second hour long enough to inhale one 
ounce of No. 14. 

When portions of false membranes are thought to be loose, 
or the passages are greatl}' obstructed by mucus, prompt emet- 
ics are indicated, and if not successful in dislodging and 
expelling the obstructing matter, recourse may be had to the 
use of a small soft probang or brush for the purpose. 

The local application of cold water and of ice have been 
advised, but are uncomfortable to the patient, and hence re- 
sisted by him, and opposed by the attendant friends as being 
a harsh and hurtful expedient. 

Emollients rendered antiseptic, as glycerine with chloral 
hydrate (grs. v to x in 3 i), or camphorated oil, or light 
warm linseed poultices, are preferred by the writer, and 
are recommended. 

The patient should be well nourished, and allowed agreeable 
beverages. Milk and beef juice or essence, with soft farina- 
ceous preparations, as panada, arrowroot, cornstarch, &c., with 
custards and syrups, may be given according to the judgment 
of the practitioner and the taste of the patient. 

Finally, the grave question of tracheotomy may be forced 
upon the attendant physician from the apparent failure of the 
timely and persistent use of the best remedies at his com- 
mand ; for it is certain that this grave issue must occasionally 
be faced, despite the important addition of chloral to the 
therapeutics of this dangerous disease. The indications that 
call for the performance of this operation are solely such as 
relate to the respiration. In brief, it is necessary- and justifi- 
able after all other remedies have failed, and impending 
sufibcation can only be averted by making an artificial aper- 
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tare into the windpipe in order to render respiration possible. 
This procedure, surely to be followed b}' the death of a 
large majority of its subjects, can never be justified upon the 
plea of conservation, in order to forestall and anticipate dan- 
gers which either may or ma}^ not occur, but only, as it were, 
in the presence of death itself, with all it implies. Since using 
the chloral treatment I have witnessed a larger proportion 
of recoveries from conditions usually thought to demand the 
operation, but in which it was not performed, than is shown, 
by the most favorable statistics to have resulted from its per- 
formance. Six out of eight ^ch cases I have seen recover 
from the use of therapeutical measures alone, while the best 
results obtained in the best institutions, b}^ the most experi- 
enced and skillful surgeons, in this country' and Europe, 
scarcely average a single recovery in less than five cases 
operated upon. Between the 3'ears 1849 and 1858, according 
to Trousseau, 466 cases operated on in the Children's Hospital 
in Paris, 126 recovered, and 340 died. In 1863, so far as 
ascertained by careful research, the proportion of recoveries 
at the Hospital des Enfants Malades, was one in four ; at the 
Hospital Sainte Eugenie, one in six. In the latter, from 1854 
to 1875 inclusive, one in four and fift3'-four hundredths, and 
in the former, from 1851 to 1875 inclusive, one in three and 
€ighty-two hundredths. The statistics of Paris probably repre- 
sent the best results attainable by this operation in croup by 
the most skillful and experienced operators. 

In England and America the results are not known to be 
more encouraging ; practically the}^ are identical and hence 
need not be repeated. 

We repeat then, only the gravest conditions can justify so 
equiyocal a procedure. The conditions demanding and justify- 
ing such an operation are those relating to the degree of laryn- 
geal obstruction. It is manifest that occlusion of the trachea 
below the point of operation, or of the bronchi, not only 
could not be remedied by tracheotom}-, but contraindicate its 
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performance. The degree of laxyngeal obstruction is indi- 
cated by the greater or less respiratory stridor, and is still 
further evinced by being accompanied by evidences of insuf- 
ficient aeration of the blood, as blueness or lividity of the lips 
and finger tips. When such evidences of asphyxia exist and 
can in no other way be relieved, then it is clearly time to have 
recourse to tracheotomy. To delay in the presence of these 
portentous symptoms is even more dangerous than the opera- 
tion. Therefore it is now clearly a duty to open a passage for 
respiration, or it must cease. 

It is advisable that this extremity, which may occur sud- 
denly and unexpectedly, should be anticipated by careful pre- 
paration for prompt action. Have in readiness one or more 
double canulse, in addition to the instruments for making the 
incision, which are usually found in every surgeon's pocket 
case. Every physician liable to be called upon to perform the 
operation is supposed to have familiarized himself with its- 
details, its dangers, and subsequent management, by a knowl- 
edge of the teachings of the best surgical authors. 

For succinct advice and directions regarding this proced- 
ure (tracheotomy), attention is likewise called to chapter 
XXIII, which has been kindly furnished for this volume by att 
able, skillful, and experienced operator, R. A. Vance, A. M.^ 
M. D., late Professor of Operative Surgery and Clinical 
Surgery in the Medical Department of the University of 
Wooster. 
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CHAPTER XXIir. 
TRACHEOTOMY. 

BY B. A. VANCE, A. M., M. D. 

Systematic writers describe three operations for the relief of 
obstructive disease of the air-paBsages — laryngotomy, laryn- 
go-tracheotomy and tracheotomy. In laryngotomy the open- 
ing ia made tluongh the crieo-thyroid membrane. Lnrj-ngo- 
tracheotomy involves an incision into the erico-thyroid 
membrane primarily, followed by section of the ciicoid 
cartilage and adjacent rings of the trachea. In tracheotomy 
the Burgeon opens the trachea by a vertical incision in the 
middle line of the neck. There is no department of surgery 
in which more erroneous notions prevail than in that whicb 
pertairks to operations upon the windpipe. These errors 
relate not only to the supposed facility with which the air- 
passages ean be opened, but extend even to the regions in 
which the operation should be performed. Thus, laryngotomy 
and laryngo-tracheotomy have been extolled as meaeurea 
adapted for the relief of suffocative angina, whether catar- 
rhal, croupous or diphtheritic Anyone versed in anatomy 
knows that larj-ngotomy and laij'n go-tracheotomy can be 
readily performed in the adult. TJio experienced surgeon 
flhrinks from their execution under any ciicum stances owing 
to the dangers that attend and follow them. Any interfer- 
ence with the structures of the larynx maj' develop distress- 
ing spasm of the glottis, or initiate fatal inflammation : id 
patients fortunate enough to escape the immediate dangers 
of these procedures, necrosis of the larj-ngeal cartilages 
frequently ensues, while permanent impairment of the voice 
ia an almost inevitable consequence iu those who recover. 
The readiness, with which larj-ngotomy and laryngo-tracheot- 
omy can be perfoi-med upon the atiult has originated an idea 
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Ihat these measures can be effected with equal facility upon 
the child. That they can be performed, even upon an infant, 
no one denies — that the}' can be easily executed in a child, 
no one who has attempted either procedure, even upon the 
cadaver, will maintain. The small size and rigid walls of the 
air-passage at the points where it must be opened, as well as 
the difficulties attendant upon the performance of these 
operations and the dangers associated with them, should 
prevent laryngotomy, or laryngo-tracheotomy being resorted 
to for the relief of suffocative angina. 

Tracheotom}' is the operation that, as a rule, should be 
resorted to in such cases. But even this procedure has not 
escaped misrepresentation. Some years since a distinguished 
ph3'sician, the Professor of Practice in the Universit}' of 
Louisville, spoke of tracheotomy as the most simple thing in 
the world, which anj'one might j)erf()rm easily with a razor ! 
Well might Dr. S. D. Gross sa^', that, had this gentleman 
ever opened the trachea he would never have made such an 
Erroneous statement ; and add — " the amputation of a limb, 
the extirpation of a glandular tumor, lithotomy' and even the 
perineal section are trifling matters in comparison with 
tracheotomy in a short, thick-necked and restive child." To 
■such statements as the cme reprobated by Dr. Gross, the 
sacrifice of many lives and the humiliation of many operators 
are duo. Th(» erroneous impression that tracheotom}- is not 
difficult, that little anatomical knowledge, and no surgical 
experience is demanded for its performance, has led man}'' an 
inexperienced practitioner to attempt the opening of the 
wind-pipe — attempts that but too frequently have cut short 
the patient's life and injured the reputation of the physician. 

Various complicated appliances have at different times 
been recommended as mechanical devices that would rid this 
•operation of danger and render its execution easy. It is need- 
less to ypend time in their enumeration, 'for, to the inex- 
iperienced operator they would be a snare : to the experienced 
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-surgeon they would be useless. A knowledge ot anatomy 
and a reasonable degree of surgical skill are all that are 
demanded for tracheotomy : the experienced surgeon can 
open the trachea successftiUy with no other implements than 
a sharp knife, and such other aids as can be improvised at a 
moment's notice in any house. Retractors, tenacula, artery 
forceps, scalpel, sharp and blunt-pointed bistouries, and 
tracheotomy tubes, comprise an outfit that supplies the 
surgeon with all the instruments he will be likely to need in 
the vast majority of cases. 

The use of anaesthetics in the operation is a question to be 
-decided by no hard and fast rule, but a problem to be solved 
independently for each individual case. The duration of the 
disease, the condition of the respiration and circulation, the 
general state of the patient, and the wishes of the individual 
to be operated upon, are all elements to be taken into con- 
sideration in arriving at a decision. It can be stated 
emphatically, however, that the pain of the operation is 
Blight, and that b}' employing local anaesthesia, or simply 
benumbing the skin over the trachea with ice, even this 
suffering can be materiall}^ reduced. The objections to ether 
or chloroform in suffocative angina are very great. 

In order to open the wind-pipe satisfactorily, the light 
must be good, and the patient properly placed with reference 
to it, in the supine posture, and should have his shoulders 
supported by one pillow, his head by another, and his neck 
made prominent by a hard roll of cloth between the two. In 
adults it is occasionally desirable to operate with the patient 
in a sitting position — the patient should then support his 
head on the back of the chair. The assistant who is sub- 
sequently to have charge of the sponges now uses the ether 
«pray, or ice^ and benumbs the integument over the point 
where the trachea is to be opened. This done, the surgeon, 
who stands behind the patient, if sitting, or at his right sidie, 
if in the recumbent position, steadies the integument with 
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the flngera of the left liantl. and makea s 



throi^ 



the akin an inch and a half, or two inches long, the center of 
the cut resting over the third tracheal ritig. This incision is- 
carried down until the fibrous bands uniting the muscles on 
either side of the mesial line are exposed. Any blood-vessels- 
exposed in the procedure are either drawn to one side, or 
ligated at two points and cut hetwecn. A few strokes of tbe- 
knife loosen the central attachments of the muscies, and 
permit them to be drawn aside. The handle of llie scalpel 
may now clear the anterior surfece of the trachea of all over- 
lying striicturea save the layer of firm fascia in immediate 
contact with it If the thymus gland projects upward, it 
can be drawn down ; if the thyroid isthmus projects down- 
ward, it can be drawn up ; vessels can be puHed to one- 
side — in a word any structure the surgeon does not wish to 
cut can be loosened and removed out of the way. The faficia 
covering the trachea should now be incised, tlie latter is tbu* 
exposed, and if the subsequent incisions have all been made- 
the length of the original opening in the skin, and the 
hemorrhage has ceased, the surgeon is ready to open the 
wind-pipe. In order to do this, the trachea is steadied with 
a tenaculum, and one ring cut through with a sharp-pointed 
curved bistoury ; a blunt-pointed bistoury is passed through 
the opening, and the incision enlarged to a degree sufflcient; 
to admit the tracheotomy tube — if no tube be at hand an 
elliptical piece is cut from the anterior portion of the trachea, 
and pains taken to keep the edges of the wound widely 
separated by some kind of improvised retractors as wire 
bent to suitable shape. If a tube is to be inserted, so soon as 
the Oldening in the trachea has !iecn enlarged to a sufflcieDt 
extent, the surgeon passes his finger into the trachea, and at 
once follows it with the tracheotomy tube, the finger serving 
as a guide to pilot the tube into the air-passage. Should tiie 
patient be able to breathe through the tube, all that remains 
to be done in ordinary cases is to fasten the fiaugea of the 
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outer tube around the neck by means of tapes, and give 
directions for the after treatment. 

The incision into the trachea should be of such a size as- 
to fit snugly the tube when the latter is in place. Inasmuck 
as the opening in the skin is much longer than that in the- 
wind-pipe, it may be necessary to .draw the edges of the- 
latter together with sutures after the tube is introduced^ 
Yet I have not always found this good practice : on the 
contrary, if the parts between the trachea and flange of the 
canula be filled with absorbent cotton, it will serve a three- 
fold purpose — hemorrhage will be guarded against ; the 
wound will be protected from the irritating influence of the 
tracheal discharge ; and the opening into the wind-pipe will 
be the sooner consolidated to such an extent as to permit the 
removal of the tracheotomy tube. It generally takes three 
days for the wound to assume such a state that it remains- 
patent when the tube is withdrawn. During this time the 
outer tube should not be disturbed j if accidentally displaced, 
the surgeon himself should return it. The inner tube can. 
be removed for cleansing at any time it may seem necessary, 
and this duty can be performed by the nurse. When the 
trachea is opened the patient generally struggles for air — 
the insertion of the tube and change of the patient's position 
afford relief In a short time tracheal mucus of an adhesive 
stringy character begins to be voided. After a while it may 
accumulate to such a degree that even frequent removals of 
the inner tube no longer suffice to keep the passage-way 
clear : in these cases, in addition to washing the inner tube 
in hot water every fifteen minutes or so, the nurse will have 
to use feathers to extract the mucus that accumulates below 
the canula. In all cases where tracheotomy has been per- 
formed, surgical aid should be close at hand for the first two 
days after the operation. Immediately after the tube is 
introduced and it is seen that the patient breathes well, 
blankets may be hung about the bed in such manner as to 
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isolate the patient and permit his being subjected to the 
action of steam without filling the whole room with aqueous 
vapor. The tube may have to be taken away before the 
wound has had time to consolidate ; under such circum- 
stances retractors must be used to keep the edges asunder 
until the opening is rendered patent by plastic material. 
For the first few da3's the patient's diet should consist of 
fluids : there is no objection, however, to the administration 
of such drugs as the physician may deem necessary for the 
proper medicinal treatment of the case. 



CHAPTER XXIV. 

PLASTIC BRONCHITIS. 

Plastic Bronchitis, denominated also fibrinous bronchitis, 
croupous bronchitis, &c., is a distinct disease which is believed 
to have its seat primarily in the bronchi of the third and 
fourth order. Its remarkable and diagnostic feature is the 
formation, or, rather, exudation, upon the interior of the air 
passages, below the trachea, of a membrane in character 
identical with that described in pseudo - membranous larj-n- 
gitis as located upon the walls of the larynx ; and in diph- 
theria, in the pharynx and elsewhere. These diseases, although 
very diverse in their other characteristics, exhibit by this sim- 
ilarity, a relationship which is at least verj' suggestive in re- 
gard to their classification and therapeutic management. On 
account of the identity of the membranes, Sir John Rose Cor- 
mack " suggested that plastic bronchitis may be a variety of 
diphtheria "; and numerous writers of great distinction, Mack- 
-enzie with others, for the same reason, teach that croup is truly 
:and onl}' lar3'ngeal diphtheria ; while Nieme3'er has called it 
bronchial croup. Such doctrines indicate the recognised rela- 
tionship, based on the plastic phenomenon, common to each of 
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these diseases^ ; which, however, is quitG insuflScient, as shown 
in the previous pages of this work, to establish their identity;, 
their distinctive features are too numerous, uniform, and em- 
phatic to be reconcilable with such an idea. In systems of 
nosology, however, classes are formed upon analogies less 
apparent, and no good reason exists why these three distinct 
diseases, thus related, should not be grouped as a separate 
class, to be denominated Membranous diseases. 

The class thus formed, though small, is second to none in 
importance, and this last of the series, although much less 
common, is hardly less grave than its predecessors. 

It is observed both as an acute and chronic affection ; most 
frequently in 3'oung adults, although no period of life is 
known to be entirely exempt. 

Niemeyer mentions the case of a girl fifteen years old who 
had almost daily, for 3'ears, coughed up almost a complete 
east of the left bronchial tree. 

Cazises. Of the causes of plastic bronchitis we know as 
little or less than is known of those of laryngeal croup. The 
type of the inflammation is thought to be similar in the two, 
as their products are identical, and also from the tendency of 
both to extend downward from their original sites, and the 
general absence of symptoms, except such as depend upon 
the local disease. 

The more rapid progress of croup is thought to depend upon 
its location at the fountain head of the respiratory current, 
and upon the exquisite sensibility of the larynx, which can- 
not be made tolerant of the foreign body (the membrane) as 
are the lower air passages. 

Inhalation of cold air, and bodily exposure we know 
aggravate the symptoms of this disease, but their influence 
in its causation can only be inferred. It is proper here to 
remark that the disease is neither contagious nor epidemic ; 
and so rare as to afford little opportunity to investigate its - 
nature or causes. 
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An idiosyncracy, or ]»culiar state of the lilood, ss causative 
agencies are suggested by the membranous deposits and its 
^jttialogies to croup noted above. 

Analomkal appearances. " In primary independent croup- 
■ous bronchitis (i. e. plastic broncbitis) the same condition of 
the bronchial mucous membrane is foundj and with tbe same 
iM3agulated exudation upon it, which we have described as 
existing upon the mucous membrane of the larj-nx in laryngeal 
-croup. In the larger bronchi the caliber of the canal is not 
usually completely occluded ; and the coagula are tubu- 
lar ; hut in the smaller bronchi they form cylindrical plugs. 
Croupijus bronchitis is seldom spread over the whole lung; 
.;genera]ly it is partial, and confined to a small number of 
iironcbi ; but to this rule there are exceptions." (Niemeyer.) 

The larynx and trachea, it is believed, are never involved 
:aB in croup and diphtheria. 

Symptoms a-nd dm^ntmi. — These, as before stated, depend 
iargely uiwn the local disease ; the constitutional perturbation 
whatever it may be, is not declared by known phenomena 
except the exudation, the existence of which is only determin- 
jible by portions expectorated. If suspicious coagula appear 
in tlie sputa, thoy should be carefully rinsed iu water and 
«oaked in dilute acetic acid ; if only condensed mucus they 
■will shrink and be rendered firmer, and the case is ordinary 
hronchitis ; if fibroid, theywilt swell and soften and indicata 
"the plastic typo. 

Symptoms of acute inflammation, fever and pain, are gm- 
•erally slight or entirely absent. When, however, these exisl 
■continuously, with extreme dyspncea, they indicate an ext^i- 
sive, acute, and very dangerous form of the disease that may 
terminate in fatal asphyxia. 

More or less febrile action, however, is excited, even In 
chronic cases, by the violent and prolonged cough and labored 
"breathing attendant upon the separation of masses of the 
exudation ; which, with the cough, quickly subsides when the 
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inasB is expectorated. Blood}" sputa, toore or less abundant, 
often precedes and generally follows, for a few rlays, these 
occasions ; during wJiich the tough and dyspncea increase to 
fearflil violence, and the patient appears in the greatest danger 
-of sufl'ocation. 

When the affection is acute, the casts are quickly renewed, 
-and the course of the disease is limited to a few weeks at most, 
-and is said to prove fatal in about fifty per cent, of the eutiro 
number of cases. 

In the chronic form the casts are also often reproduced and 
the affection may continue for years with but little danger to 
life. 

The membranous casts when expectorated, may be in convo- 
luted masses or in the form of branching tubes with clean cut 
•edges, or as solid branching rods if formed in the bronchi of 
finer caliber. When expectorated in msases, if placed in 
■water and unfolded, they exhibit most interesting models of 
portions of the bronchial tree ; the trunk being sometimes 
from a tube of the third or fourth degree, with branches 
■diminisliing in size with the successive divisions, to mere 
capillaries. 

The patients generally suffer from dyspncea in proportion 
to the extent of the obstruction. The respirations are quick- 
'ened from the same cause and in the same ratio. Cyanosis 
is apparent at times, due to the imperfect aeration. 

The cough, except about the periods of expulsion of mem- 
■branoB, is dry and harassing. 

Auscultation and percussion furnish almost no aid in the 
'di^nosis of fibroid bronchitis and are of as little service in 
its treatment. So long as the bronchial obstruction is com' 
ftete the respiratory murmur is destroyed over the pulmonary 
«rea deprived of respiration ; and enfeebled if the obstruction^ 
be only partial. 

Partial bronchial obstruction, according to its degree, also 
occasions correspondingly varying sibilant sounds. A coarse 
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flapping rah is observed sometimes, and attributed to partially 
detached membranes fluttered by the respirator}- currents. 

The resonance on percussion and the vocal fremitus are 
not noticeably changed, except from collapse of the lung sub- 
stance ; or from solidification from localized pneumonia, which 
sometimes happens, and in either case more or less dullness 
is occasioned. In diagnosis none of these sounds arc at all 
distinctive until after their significance has been shown by 
the expectoration of fibrinous clots or casts. 

The respiratory movements of the chest are perceptibly 
diminished if the obstruction cuts ofl* a due supply of air from 
any considerable portion of the lungs. This is only percept- 
ible upon one side, when the disease, as is common, is limited 
to one lung. 

The most frequent complicatimis of plastic bronchitis are 
phthisis and pneumonia, which reveal themselves by the 
superaddition of their appropriate well known symptoms. 

Treatment. The recognized analogy of fibrinous bronchitia 
to croup, has led, as might be expected, to a corresponding 
similarity of medical treatment. "The treatment is to be 
conducted upon the principles laid down for the management 
of laryngeal croup." (Nieme3^er.) To effect the speedy sepa- 
ration and expectoration of the casts, the inhalation of warm 
steam is regarded as of undoubted utility, as are also vapora 
or sprays containing chloral hydrate (JJ. 9, 10, 11), lactic acid 
( JJ .16), or lime ( j^ .18). The vapor of lime and chloral {ij, .17), 
is recommended. 

Emetics are also used when the obstruction has become con- 
siderable, to promote the dislodgment and expulsion of th& 
casts. Those advised for croup are especially appropriate. 
(See croup.) 

"Rugel and other German authors recommend especiallj 
the muriate of apomorphia as an especially appropriate emetic 
in consequence of the promptness of its operation with but 
little nausea, and the absence of unpleasant after effectis^'' 
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(Flint, see also Ziemsea's Cyulopediii, vol. 4, p. 467.) In thi» 
country it is rarely employed, and, on actxjunt of the danger- 
ous depression sometimes following ita exiiibition and the- 
difficulty of preserving it, it is not to be recommended. The 
mechanical emetics, i. e. tho sulphateaof copper and zinc, yellow 
sulphate of mercury, alum and mustard are equally prompt 
and more safe, and therefore preferable, 

" Aside from the treatment having immediate reference to 
the removal of the casta, measim^a for the relief of the bron- 
chitis are indicated. For this object the iodide of potassium 
has been found especially useful," (Flint) "I have never 
obaerved any benefit resulting from its action in this disorder," 
(Niemeyer.) " This remedy is said to have been employed 
with success." (Prof, A. T. H. Waters, Liverpool.) 

I have used iodide of potash faithfully in a chronic case of 
this anomalous affection, without being able to discover any 
beneficial effect. The same case, when Inter put upon arsenic^ 
iron and cod-liver oil, convalesced and complete recovery 
resulted, though not speedily. 

Admitting the importance of those measures of treatment 
to effect the separation and expulsion of the casts, and all 
snch also as are employed " for the relief of the bronchitis," 
and these embrace all measures of acknowledged efficacy in 
other forms of bronchitis, it is observed that writers on this 
affection are quit« as conspicuous by the omission of all ref- 
erence to a possible primarj' constitutional implication, as by 
the constant snggestion, if not positive affirmation that the 
disease is of local origin ; a partial or limited, specific form 
of bronchial inflammation. 

The question, Is the disease a specific form of inflammation^ 
or, the result of conatitutiona! causes? although apparently 
overlooked, cannot be ignored by the thoughtful clinician. 
This much can be positively affirmed : — the ordinary causes- 
of bronchial inflanimation do not induce fibroid exudation ; 
else this phenomenon would be as common as other types of 
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bronchitis. If the affection be tlien a specific form of Iocs 
bronchitis, not from ordinary (.-ausea, yet as it probably does 
not exist without cause, tbat cause must be special ; and from 
its inftequeney, is most likeiy personal and sysleniic. Such 
exceptional manifestations are no doubt connected with, or 
caused by, a constitutional vice, or, what amouuta to the same 
thing, a disordered state of the blood. This view is further 
confirmed by the aJmo'st uniformly pale and cachectic appear- 
ance of the patients (at times cyanotic from imperfect breath- 
ing): and, its acceptance by writers may also be argued from 
the use of such constitutional remedies as iodide of potash, 
arsenic, iron and cod-liver oil. 

None of the remedies employed for the cure of this disease 
are known to possess aplastic properties, or efficacy in antago- 
nizing in the blood, the tendency to part with its flbrine, so 
clearly exhibited in this and the other membranous diseases. 
Certainly one of the clear indications of treatment, is to cor- 
rect the constitutional affection by such remedies as "are 
known to possess the power to limit or prevent an exuda- 
tion." 

At the head of this class of remedies we place chloral hyd- 
rale, either alone or conjoined with bromide of ammoidum or 
chlorate of potassium, substantially as shown in IJ.22, 23. 
These remedies are advised, in plastic bronchitis, mostly on 
theoretical grounds ; no sufficient opportunities having occur- 
red to the writer, since the introduction of the chloral treat- 
ment, to futlj' test their efficacy in typical cases of this disease, 
as has been done in diphtheria and croup. In chronic forms 
of disease, there is manifestly no occasion to push these rem- 
edies as advised in acute forms, in which the progress is rapid 
and the perils immediate. 

Ample nutrition is a part of the treatment of every case 
of plastic bronchitis, not to be overlooked, nor considered of 
secondary importance. 
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The formulas hero given may be variously altered to adapt 
them to various ages, degrees of violence, and stages of disease, 
and to the tastes, susceptibilities and tolerance of patients, and the 
judgment of the practitioner. It is believed, however, that in 
the main they will, as written, meet the indications for their use. 

They are not all original, but have been gleaned from various 
authentic sources, and are not presumed to represent all the 
remedies needed in the treatment of the membranous diseases. 



Local Remedies. 
1. 

]^ . Pot.Permanganat. gr. x a xx. 
Aquaa 3 i. M, 

Useful in gangrene, &c. 
Apply to fauces with large 
camel's hair brush. 

For atomizer reduce ^. 

2. 

5 . Chloral Hyd. 3 ss a 3 iss. 
Sir. Cort. Aurant, § ss. 
Aquae 3 i. M, 

Or, 

3. 

3 . Sol.Chlor. ITyd.Cijr. 40 to = i) = ss. 
Tr. lodin. C. 3 iii. 

Glycerin. 3 ss. 

Aq. Menth. Pip. dd'^i]. 



For use as No. 1 in fauces, 
for effect upon false membrane 
and disinfection. 



4. 

IJ . Chlor. Hyd. 
Tr. lodin. C. 
Glycerin. 
Aquao 

Or, 

6. 



3i. 

mm • 

5 1. 



aa^sa. M. 



3i. 



IJ . Chloral Hyd. 
Tr. lodin. C. 
Glycerin. 
Tr. Gaulth. 
Aquae 

For external use in glandular 
and other swellings. — Apply 4 
times a day, and keep the parts 
well covered with dry, soft 
flannel. 



aa 3 ss. M, 
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6. 

5 . Chloral Hjd. gr. x a xxx. 
Spt. Gaulth. 3 i. M. 



Or, 



7. 



IJ . Chloral Hyd. gr. x a xxx. 
Sol. Sod. Borac.(gr.xa 3 i) 
Aq. Menth. Pip. oa ^ ij. 

M. 

For injecting into nasal pas- 
sages to cleanse and disinfect. 

Or, 

8. 

5 . Acid. Carbol. gtt. xxiv. 

Glycerin. 3 ij. 

Aquae | vi. M. 

For Atomizing. 
9. 

IJ . Pot. Permang. gr. v. 
Aquae § i. JfeT. 

To be used in atomizer for 
disinfecting. Instead of the Pot. 
Permang. in 9, use, if preferred, 
5 grains each of Chloral Hyd. 
and Pot. Chlor. 



Or, 



IL 



]^ . Ammon. Brom. 
Potas. Brom. 
Aquae 



oagr.vax. 
§iss. M, 



The last three usefhl in laryn- 
geal diphtheria and cronp, every 
1, 2, 3 or 4 hours for 15 min- 
utes. 



10. 

IJ . Chlor. Hyd. 
Spt. Gaulth. 
Aq. Pur. 
Aq. Calc. 

Or, 

5 . Chlor, Hyd. 
Acid. Carbol. 
Aq. Calc. 
Aq. Gaulth. 



gr.x. 
31. 



aa X iss. M, 



gr. X. 
gr.xv. 



aa ^ iii. M 



12. 

]J . Acid. SalicjL 
Sod. Borac. 
Aqu89 

Or, 

13. 

!l^. Acid. Salicyl. 
Glycerin. 
Aq. Calc. 

Or, 

14. 

5 . Acid. Carbol. 
Glycerin. 
Aquae 

Or, 

16. 

5 . Acid. Carbol. 
Pot. Chlorat. 
Glycerin. 
Aquas 

Or, 

16. 



oa gr.T. 
SL Jlf. 



3SS. 
I iii. M. 



gtt. xxii. 
?vi. Jtf. 



gtt 

3111. 
1 111. 

? V. M. 

•J 



gr- 



1. 



M. 



^ . Acid. Lactic. 
Aqudo 

Kecommended also in laryn- 
geal diphtheria and croup. 



mie following are appropriate \ 
quantities of the inediciDes nametl 
for each ounec of water for gpray 
inhalatkins. 

Many other medicines and 
variooa com bi oat ions arc also 
employed in thia inaDDcr, us the 
judgment of the praclitiouer or 
accredited authorities may in- 
dicate. 

If a band ball aiomiier, witich, 
when well constructed, ansirers 
every purpose, is employed, let 
the fluid be warmed to 100" F. 
or upwards. 
Acid. Tannic. gr. iii a v- 

■' Lactic. gr. si. 

'' Carbol. gr. iii. 

Ammonium Brom. gr. va s. 
Aq. Oalc. (oi^iirJ) 
Chloral Hyd. gr. v. 

For. Perchlor. gr. iii. 

" Sulph. gr. iii. 

Potas. Permangauas. gr. t. 



Chlor 
Bromidum 



gr. IT. 



Vapor Inltalntioiis. 
17. 

;^ . Fresh Lime lb i- 

Water containing Chlo- 
ral Hyd. 3i O.i. 
Or. 

18. 
R. Fresh Iiime tb i. 

Water 0. i. 

Put the lime in lumps into a 
coffee-pot, open mouthed bottle 
or fruit jar, pour upon it the 
fluid (to the spout of the coffee- 
pot or Minilarly constructed ves- 



lti& 

sel may be attached a pteoa at 
rubber tubing of ccnvenient 
length when desired*, and when 
the vapor begins to rise direct 
it into the patient's face so it 
must be freely inspired ; nw 
every hour in larvnjPMl" eases 
and croup. Ofineslimailecalu*, 

General Remedies. 



19. 
3 , PoL Chloral. 



3'j- 
3"- 



Glycerin. ^ .j, 

AquHi ? vi. SI, 

Given in cases of croup, &o.. 
iu one or two drachm doses 
every hour, according to age. 

20. 
R.Quin. Sulphat. 2 sa. 

Elii. Taras. 0. = ij, M. 

DotK, teaiipoonful every two 
hours for a child of 5 years, 
and alternated with 

21. 
Ij. . Tr. Per. Chlor. 3 ij. 

Pot. Chloral. 3 ij. 

Sir. Simp. | ir. Jtf. 

Dose, same as 20. 

Prof. Smith declares this in 
his hands "the most aatisfactory 
treatment " in diphtheria. 

22. 
S . Chloral Hyd. 

Pot. Chlorat. oagr, xovi. 

Spt. Gaulth. vel. 

Spt. Meutb. Pip. 3 i. 

Aqua= 

Sir. Simp. aa =■ ij. M. 



1G6 

Of great value in dlphtbi 
Dose for an adult t' 
fills every hour when awake. 

No drink to follow the ad- 
miaistration for 8 or 10 ininutea. 
The d^ree of Boinnolence is 
somewhat a meaauce of the effect 
of chloral, aud should iuflueuoe 
accordingly. 

The puQ^Dcy of this aad 
the followiDg Chloral mixtures 
should, liy varying their strength, 
be adapted to the different t'an- 
cial sensibility of patients, which 
can be judged by the complaint, 
if any, of pain following the 
administration. 



3. Chloral Hyd. 

Pot, Chloral, aa gr. xlviii. 

Spt. Gaulth. vel. 

Spt. Menth. Pip. 3 i. 

Sir. Simp. 

Aquse aa § ij, M. 

Give a teaspoonful or tea< 
Bpoonful and a half every hour 
when awake to a child from 5 to 
10 years of age. 
See also reTnarhs under 5. 22. 

24. 
5, Chloral Hyd, 

Aiumon. Urom, oagr. Isxx. 

Spts, Chloroform, 3 i « ij. 

Sir. Simp. 

Aquse aa 3 ij. M. 

Give to adulta two teaspoon- 

fills every hour, and to children 

above 10 yrs. one, in laryngeal 

diphtheria and croup. 



FflRMLLJE. 



For younger children uso the 
folio wing ; 



IJ . Chloral Hyd. 

Animon. Brom. oogr. 1. 

Spta. Chloroform. 3 i « ij. 

Sir. Simp. 

Aquse 0(Z 3 ij. Jif. 

Give a teaspoonful every hour 
when awake. 

These are cases of the gravest 
danger, and demand the utmoet 
vigilance in the use of both local 
and general treatment. 



3 . Sod. Sulphocarb. 3 ij. 

AquEO 'M 3 i- . Jf- 

For a child of five years, tea^ 
spoonful every 3 hours. 

27. 

IJ.Pilocarpin. gr. iof. 

Pepam. gr.iaii. 

Acid. Hydiochlor, gtt. ij. 

Aqna3 ? ijss. 

M. 



28. 

IJ . Piloearpln. gr. iss. 

Pepsin. gr. xjtx. 

Acid . Hydroehlor, gtt. viii. 

Aquas ^ iJBB. 

M. 
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Abscesses of lytnpbatic glands in diphtheria, 59* 
Aitkin, 85. 

Alcohol, use of, in diphtheria, 80, 109, 121. 
Albuminuria in diphtheria, 7, 32, 34, 35. 
Aluminum, sulphate of, in croup, 140. 
Ammonium bromide in croup, 145. 
chloride in croup, 144. 
Antimonials in diphtheritic laryngitis, 140. 
Antiquity of diphtheria, 9. 
Antiseptics in diphtheria, 53. 
Atmosphere, influence of, 37. 
Atomizer, use of, in laryngeal diphtheria, 124. 

Bacteria, 21, 72. 

germs, 27. 

in diphtheria, 29. 

in non-diphtheritic states, 29, 30, 72, 
Bacterian theory untenable, 25, 26, 37. 
Ballard, 41. 

Balsam of Copaiba in diphtheria, 107. 
Bard, 14. 

Baths in diphtheria, 81. 
Blood, the, in diphtheria, 75, 76. 
Blood-poisoning in diphtheria, 30, 32, 35, 58, 60. 

symptoms of, 68. 
secondary*, 58. 
Brain, the, in diphtheria, 75. 
Bretonneau, 18, 39. 
Bristowe, 84. 

Bromides in diphtheria, 106. 
Bromine in diphtheria, 106. 
Bronchitis, plastic, or fibrinous, 129. 

(167) 
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<SataiTh a predisposing cause of diphtheria, 42, 55. 
•Cathartics, use of, in croup, 141. 

in diphtheria, 94. 
Causes of death in croup, 138. 

in diphtheria, 68. 
Causes of croup, 129. 

of diphtheria, 20. 
predisposing, * of diphtheria, 39. 
•Caustics, use of, 87, 88. 
Chapman, 109. 
Chloral in croup, 145 et seq. 

in diphtheria, 87 et seq.. Ill ei seq, 
exists in the blood as chloral, 115. 
not depressant, 117. 
prevents coagulation of the blood, 113. 
used in all cases, 119. 
Chlorate of potassium in the treatment of croup, 144. 

of diphtheria, 104 ei seq. 
Climatic and atmospheric influences, 37. 
Coagulation of the blood prevented by chloral, 113. 
Constitutional nature of diphtheria, 7, 30. 

treatment of diphtheria, 92. 
Contagium of diphtheria, 26. 
'Convalescence, 69. 
•Copaiba in diphtheria, 107. 
Copper, sulphate of, in croup, 140. 
Creasote, use of, 85. 
Croup, 129. 

and diphtheria, symptoms compared, 123. 

and laryngeal diphtheria, identity or non-identitj o^ 129. 

«tiolog3' of, 129. 

;aphonia in, 136. 

rasphyxia in, 136. 

•causes of death in, 138. 

.cough in, 131, 136. 

•examination of sputa in, 133. 

•exudate in, 134, 138, 139. 

membrane in, 130. 

nature of, 131. 

nomenclature of, 130. 
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Croup, pathology of, 138. 

respiratory sounds in, 131. 

symptoms and diagnosis, 131 ei Mg. 

treatment of, 139. 

use of chloral in, 145 et seq. 

use of laryngoscope in, 133. 

voice in, 136, 137. 
Chroupous diphtheria, 51. 
€ubebs in diphtheria, 107. 

Deglutition, difficulty of, caused by paralyds, 62. 
Diagnosis between diphtheria and membranous laryngitis, 65. 

and quinsy, 66. 
and scarlatina, 65. 
and thrush, 65. 
Diagnosis of diphtheria, 64. 
Diphtheria a constitutional disease, 7, 30. 

age when it occurs, 39. 

albuminuria in, 49. 

causes, 20. 

predisposing, 39. 

constitutional nature of, 7, 30. 

predisposition to, 40. 
treatment of, 92. 

definition of, 7. 

diagnosis of, 64. 

feeding in, 78. 

gangrene in, 54, 70. 

hemorrhages in, 54. 

history of, 8. 

incubation of, 42. 

laryngeal, 51. 

malignant, 46. 

mortality in, 67, 115. 

nasal, 52, 121. 

of Eustachian tubes, 52. 

of lachrymal duct, 52. 

of rectum, 53. 

of vagina, 53. 

of wounds, 7, 53. 
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Diphtheria, predisposing causes of, 39 ei seq, 
prognosis in, 69. 

prophylaxis and prophylactics in, 44 
sequelae of, 60, 63. 
sewers and, 41. 
sex in, 40. 

skin eruption in, 55. 
symptoms of, 45 et seq* 
synonyms of, 8, 11. 
temperature in, 56. 
treatment of, 77 et seq. 
unfavorable symptoms in, 69. 
uraemia in, 68. 
Diphtheritic croup, 51. 
exudate, 50. 

laryngitis and membranous croup, 15, 66, 123L 
membrane, 50, 70. 

mode of production of, 71, 
membranes, separation of, 57. 
paralysis, 60, 126. 

causes of, 63. 

electrical applications in, 127. 
frequency of, 63. 
statistics of, 61. 
treatment of, 126. 
Duration of incubation of diphtheria, 42. 

Eberth, 24, 72. 
Emetics in croup, 140. 

in diphtheria, 95. 
Epistaxis in diphtheria, 123. 
Eustachian tubes, diphtheria of, 52. 

Feeding in diphtheria, 78. 

Fibrinous or plastic bronchitis, 129, 130, 156. 

exudations, 130. 
Fomentations, use of, 91. 
Formulae, 163. 

Qangrene in diphtheria, 54. 
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General treatment of diphtberia, 77. 
Glands, swelling of the, in diphtheria, 36, 74. 
Guttmann, Dr., 108. 

Heart affections in diphtheria, 74. 

Hemorrhage in diphtheria, 64. 

History of diphtheria, 8. 

Hydrargyrum in the treatment of diphtheria, 106. 

Hydrochloric acid, use of, 85. 

Ice in diphtheria, 90, 91. 

Incubation of diphtheria, duration of, 42. 

Infection of diphtheria, manner of, 40.. 41. 

Inhalations of steam in croup, 147. 

Inoculability of diphtheria, 40. 

Ipecac in diphtheritic laryngitis, 140. 

Iron in the treatment of diphtheria, 96 ei seq., 116L 

• 

Kidneys, symptoms connected with, 32, 76. 

Labadie Lagrave, 56. 
Lachrymal duct, diphtheria of, 52. 
Lactic acid, use of, in diphtheria, 125. 
Laryngeal diphtheria, 123. 

treatment of, 124. 
Laryngoscopic examination in croup, 133. 
Laryngotomy, 151. 
Laryngo-tracheotomy, 151. 
Lime water in diphtheria, 86, 122, 125. 
Local treatment in diphtheria, 84. 
Lung affections in diphtheria, 74. 

Mackenzie, 32, 36, 37. ' 

Measles and scarlatina predisposing causes, 4X 

Medical prophylaxis, 127. 

Membrane, diphtheritic, 35. 

in croup, 134, 138, 139. 

seat of, in diphtheria, 35. 
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Membrane, decay of, 53. 
Membranous croup, 129. 

diagnosis of, ISVet seq. 

treatment of^ 139. 
Membranous deposits in larynx, 134, 138, 139. 
Mercury in treatment of croup, 141 ei 8eq. 

of diphtherial 106. 
Micrococci, 22 et seq,^ 29. 
Microzymes, 28. 

Mode of propagation in diphtheria, 39. 
Moist air in croup, 147. 
Mortality in diphtheria, 67, 77. 
Muguet and diphtheria, 65. 

Nasal diphtheria, 52, 121 

epistaxis in, 123. 

treatment of, 122. 
Nitrate of silver in the treatment of diphtheria, 86. 
Nomenclature, 2. 
Nourishment in diphtheria, 78. 

Oertel, 23, 86. 

Paralysis diphtheritic, 126. 

affecting vision, 61. 
frequency of, 63. 

of extremities, 62. 

of heart, 62. 

of muscles of neck, 62. 

of muscles of trunk, 62. 

of pharynx, 61. 

of sphincters. 62. 
Pilocarpi n, use of. in diphtheria, 107. 
Potassium chlorate, in diphtheria, 104 ei seq. 

sulphide, use of, 106. 
Plastic bronchitis, 156. 
Poultices, use of, 80, 91. 
Prognosis in diphtheria, 66. 
Prophylaxis* medical, 127. 
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Propagation, mode of, in diphtheria, 39L 
PjraBmia, 63. 

Qninia in cronp, 145. 

in diphtheria, 96, 100. 

Bectnm, diphtheria of, 53. 
Bokitansky, 89. 

Salicjlio acid in diphtheria, 106. 

Secondarjr blood-poisoning, 68. 

Senega in diphtheria, 108. 

Septicaemia, 73. 

Sex in diphtheria, 40. 

Silver nitrate in diphtheria, 86. , 

Sinapisms, 80. 

Skin eruption in diphtheria, 55. 

Spray inhalations in croup, 147. 

Sputa, examination of, in croup, 133. 

Sulphide of potassium, 106. 

Sulphites, use of, 106. 

Sulphur, 87. 

Symptoms of diphtheria, 36. 

unfavorable, in diphtheria, 68. 
Synonyms of diphtheria, 8, 11. 

Thrombi in diphtheria, 68, 75. 
Tonsils, ulceration of, 59. 
Tracheotomy, 148, 150. 

anaesthetics in, 153. 
in diphtheritic laryngitis, 125. 
mode of operation, 153. 
statistics of, 149. 
Treatment of diphtheria by chloral. 111 etse^ 

constitutional, 92. 
general, 77. 
local, 84. 
therapeutic, 8L 
Trousseau, 41, 60, 105. 
Tympanum, perforation of, 52. 
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Ulcers of tonsils and fauces, 69. 
Urea increased in diphtheria, 33. 
Urine, casts in, 23. 

albuminous, 32. 

Vaginal diphtherial 63. 
Vance, 151. 

Wounds, diphtheria o^ 7, 63. 
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I 1138 Salentin, C.B. 
GIS Siphtheria, croup, ato. 



